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LETTER OF TRANSMITTAL. 



Department of the Interior, 
United States Geological Survey, 

Washington, D. CI, April M, 1903. 
Sir: 1 have the honor to transmit herewith, in form for publication, 
certain geographic tables and formulas pertaining to the work of the 
topographic branch of this Survey. The endeavor has been to bring 
together all tables and formulas used by the topographer in the field 
and office, and it is believed that their publication will be useful, not 
only to the topographic corps, but to others engaged in similar lines 
of work. The material has been drawn from various sources, some 
of it having been prepared from time to time by various members of 
the Geological Survey and the remaining portions having been taken 
principally from publications of the U. S. Coast and Geodetic Survey 
and the Smithsonian Institution. 

The compiling was done by Mr. S. S. Gannett, and the material was 
revised by Mr. E. M. Douglas and Mr. H. L. Baldwin, jr. 
Very respectfully, 

R. U. Goode, 
Chairman Topographic Committee, 
Hon. Charles D. Walcott, 

Director United States Geological Survey. 
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RTTI.ES FOR SOLUTION OF RIGHT- ANGLED TRIANGI/ES. V 



The "parts" of the figures are — 
H — try pothenuse, 
P = perpendicular, 
B=base, 
and the six circular functions of the angle a at the base of the triangle. 



s 



Secant 



i 
i 
i 
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Fig. 1. — Solution of right-angled triangles. 

Rule I. The product of two opposite parts = 1, . \ either is the 
reciprocal of the other. 

Example: Tang a x cot a = 1, tang a = — r — . 

Rule II. Each part = adjacent part divided by the following part, 
. \ each part = the product of the adjacent parts. 



COS Oi P 

Example: Sine a = , , sine a = w , B = H X cos or. 
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10 GEOGRAPHIC TABLES AND FORMULAS. [Bru.214. 

, VitBDUCTION TO CENTER. 

In fig. 2let.'-"" : " 

P=p}aae of instrument; 

C=Wftter of station: 

Q=^nfeasured angle at P between two objects, A and B; 

y=tfngle at P between C and the left-hand object, B; 

'/•^distance CP; 
••*'/.C'= unknown and required angle at C; 

"•'. /••* D=distance AC; 

* * * " « 

(r and D must be reduced to same unit, usually meters.) 

G= distance BC; and 

A = angle at A between P and C; 

B= angle at B between P and C. 




f 

Fig. 2. — Reduction to center. 



Then, from the relation between the parts of the triangle, 

G : r :: sin y : sin B; 
hence 

sin B= ff ?°y- 

As the angles at A and B are very small, they may be regarded as 
equal to A sin 1" and B sin 1"; hence 

B= (in seconds) ^ s ? n ^ 

G sin 1" 

and 

r , =0 , r sin (Qzby) _ r sin y 
H ^ D sin 1" G sin V 
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REDUCTION TO CENTER. 
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In the use of this formula, proper attention should be paid to the 
signs of sin (Q+#) and sin y\ for the first term will be positive only 
when (Q+y) is less than 180° (the reverse with sin y); D being the 
distance of the right-hand object, the graduation of the instrument 
running from left to right. 

r being relatively small, the lengths of D and G are approximately 
computed with the angle Q. 

The following quantities must be known in addition to the measured 
.angles in order to find the correction for reducing to center: 

1. The angle measured at the instrument, P, between the center of 
the signal or station, C, and the first-observed station to the right of 
it, A. 

2. The distance from the center of the instrument to the center of 
the station = r. 

3. The approximate distances, D, G, etc., from the station occupied 
to the stations observed. The latter may be computed from the 
uncorrected angles. 

Example: Reduction to center from P to C. 

Constants: a. c. log sin 1" =5. 31443 

log feet to log meters =9. 48402 



log constant (for any station) 
r=6.5 feet: log 

log constant for this station 



4. 79845 
=0. 81291 

5. 61136 



log sin angle 

a. c. log distance 

log r + constant 

log correction 

correction to direction 



Angle 
Q-Y 

(CPA) 
23° 4C 



9.6036 
5. 3954 
5.6114 



0.6104 
4. 08" 



Angle 

(BPC) 

37°14 / 

or 322° 46" 



9. 7818 
5. 3162 
5. 6114 



0. 7094 
5. 12" 



correction to angle B P A =4. 08" +5. 12"=9". 20 
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GKAPIIIO REDUCTION TO CENTER. 

Approximate closure errors of triangles may be tested in the field 
before distances have been computed by scaling from the plot the 
distances between stations in miles and the perpendicular distance in 
feet from signal to line joining instrument and distant station. 

Then, since 1 foot at a distance of 40 miles subtends an angle of 1" 

(nearly), 

length of perpendicular in feet X 40 . . . , 

— - -- — *— 7- > — .i— - -- = correction in seconds. 

number ot miles 

Example: Station P. Correction for swing on line B P, 30 miles 
in length from instrument to signal 

_ 3.8 feet X 40 _ 
" 30 ~ 5-1 ' 

correction for swing on line A P, 25 miles in length, 

2.6 feet X 40 , v , 
25 *"* • 

and correction to angle B P A = Q to reduce from instrument to sig- 
nal = 5.1" + 4. 2" = 9.3", agreeing closely with the exact compu- 
tation. 

APPROXIMATE SPHERICAL EXCESS IN SECONDS. 



This may be obtained by dividing the area of the triangle in square 
miles by 75.5. 

SOLUTION OF TRIANGLES. 

Given two sides and included angle, to solve the triangle: 




Fig. 3.— Solution of triangles. 

Let x be an auxiliary angle; then 

tan x=— , or log tan a?=log a— log b; 

Ob 

tan i (A-B)=tan (as-45°) tan i (A+B); 
i (A+B)+i (A-B)=A; 
i (A+B)-* (A-B)=B; 
from which remaining parts can be computed. 
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SOLUTION OF TBIANGLES. 
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Example: 



Given log a=4. 3666779 
Given log ft -4. 2050498 



Given C (spherical angle) 21° 14' 54". 10 
Given j sph. exc. — . 10 



(1) tan x=0. 1616281 
s=55° 25' 25.41" 

-45 

(5) Log tan (x-45°)=10° 25' 25". 41 -=9.2647291 

(6) Log tan 79 22 33.00-0.7268100 



C (plane angle )= 21 14 54 .00 (2) 

180 

180°-C=A+B=158 45' 06 .00 (3) 

I (A+B)= 79° 22' 33". 00 (4) 



(7) 



9. 9915391= tan * (A-B) 



44 26 30 .90 



sum-A-123° 49' 03". 90 (8) 
difference=B= 34 56 02 .10 (9) 



(10) 





( 

49' 03". 90 
56 02 . 10 
14 54 . 00 


yheck. 
a. c\ 




A=123° 
B= 34 
C= 21 


log a =4. 3666779 
log sin A=0. 0804971 
log sin B=9. 7578749 
log sin C=9. 5592012 








Sum =180 


00 00 .00 




log c =4. 0063762 
log b =4. 2050499 



THREE-POINT PROBLEM. 

If three points, forming a triangle of which the sides and angles are 
known or can be computed, be visible from a fourth point, P, it is 
required to determine the position of P. 

Set up the theodolite at P and measure the two angles subtended by 
any two of the given sides. 

This problem is of use in cases where, the regular triangulation hav- 
ing been completed, additional points are required for the topographic 
survey, or are needed for special service. The angles should be care- 
fully measured, and in the computations the logarithms should be car- 
ried to seven places of decimals. 

Three cases of its application are given, as in others, such as when 
P falls upon one or the other of the sides of the known triangle, or on 
the prolongation of either, the case resolves itself into the solution of 
a simple triangle with one side and the angles given; or the problem is 
indeterminate, as when P is situated on the circumference of the circle 
passing through the three known points — a contingency which rarely 
occurs. 
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Example J ? or each of the three cases. 



Given the side a= 11 204. 5 
Given the side b= 7289.0 
Given the side c= 6273.8 
Given the angle A =111° 10' 54" 



Angle observed A P C=P ; 
Angle observed A P B=P" 
To find A B F=x 

To find A C P =y 






P'..- 


50° 06' 12" 


P".. 


43° 50' 38" 


S_... 


180°-i(A+P'+P") 


s.... 


77° 26' 08" 




. ,sinP' 



Fig. 4. — Three-point problem; computation. 

P' 49° 47 / 20" 

P" 44° 09 / SO" 

S J(A~P'-P") 

S 8° 37' 02" 



E = \{x—[i) 



IP'-.. 


104° 


00' 00 // 


! TV/ 

| A 


100° 


20' 00" 


's.... 

1 


180° 


-}(A+P'-fP") 


js.... 


22° 


14' 33" 



tan £=cot (Z+45°) tan S 



"""" "~b sin P" 
a?=S + £ #=S — £, but if tan £ be negative, then x = & — e t y = S-\-€ 



Computation. 

logc 3.7975307 log c 3.7975397 lug<? 3.7975307 

log sin P' 9. 8849100 log sin P' 9. 8829061 log sin P' 9. 9869041 

co. log6 6.1373320 co. log b 6.1373320 co. log b 6.1373320 

log co. sin P". . 0. 1594574 log co. sin P". . 0. 1569894 log co. sin P". . 0. 0071016 



log tan Z 9.9792301 

Z... 43° 37' 49". 6 



log tan Z 9.9747583 log tan Z 9.9288684 

Z.._ 43° 2(K 0i9".2 ! Z... 40° 19' 43".3 



log cot (Zf45°) 8. 3785397 log cot (Z+45°) 8. 4631818 
logtanS 0.6519386 logtanS 9.1805366 



logtans 9. 0304783 ' log tan e 7.6437184 



e. 

S. 



6° 07' 21". 7 
77° 26' 08". 



x. 



.. 83° 33' 29". 7 
. 71° 18' 46".3 
Hence, 

PAB 52° 35' 52".3 

PAO 58° 35' 01".7 



e 0° 15' 08".l 

S 8° 37' 02".0 



x 8° 52' 10". 1 

y 8° 21' 53".9 

Hence, 
PAB.... 126° 58' 19".9 
PAC... 121° b& 46".l 



log cot (Z+45°) 8.9122794 
logtanS 9.6116787 



log tan £ 8.5239581 

£... 1° 54' 50". 04 
S... 22° 14' 33".00 

x... 24° 09' 23". 00 

2/... 20° 19' 43". 00 

Hence, 

PAB.... 55° 30' 37",00 

PAC... 55° 40' 17".00 
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THREE-POINT PROBLEM. 
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As all the angles and a side in each triangle are now known, the 
other sides, or the distances from P to the three given points, can be 
readily computed. 



m 

PB 7194.87 

PA 8999. 89 

PC 8107.98 

PA 8999.89 



m 

PB 7194.94 

PA 1388.54 

PC 8107.91 

PA 1388.54 



TO 

PB 5256.29 

PA 2609.75 

PC 6203.63 

PA -.. 2609.75 



The results are verified when both triangles give the same valr.e for 
the line P A. 

GRAPHIC THREE-POINT PROBI/EM. 

1. When new point is on or near the circle passing through the 
other points, tlie location is uncertain. 

2. When new point is within the triangle formed by the three 
points, point sought is within the triangle of error. 

3. When new point is without the triangle, orient on most distant 
point; then the point sought is always on the same side of the line 
from most distant point as the point of intersection of the other two 
lines. 



Class 3 

/ndefermtnate 

7T .Case + 




(Class zJT * ' 



J^Cose 4 
Class 3 



Fig. 5.— Three-point problem; graphic solution. 
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TABLES. 

Table 1. — Local mean (astronomical) time of the culminations and elongations of 

Polaris in the year 1902. 

[From Magnetic Declination Tables, U. S. Coast and Geodetic Survey. Computed for latitude 40° 

north and longitude 90° or 6 h west of Greenwich.] 



Date. 



East elonga- Upper culmi- 
tion. i nation. 



1902 

January 1 

January 15... 
February 1 . . 
February 15 . 

Marcli 1 

March 15 

April 1 

April 15 

May 1 

May 15.. 

June 1 

June 15 

July 1 

July 15 

August 1 

August 15 

September 1 . 
September 15 

October 1 

October 15... 
November 1 . 
November 15 
December 1.. 
December 15. 



45.8 



28 46.6 

22 39.5 

21 44. 2 

20 49.0 

19 54.0 

18 47.0 

17 52.0 

16 49.1 

15 54.2 

14 47.5 

13 52.6 

12 50.0 

11 55.1 

10 48.6 

9 53.7 

8 47.1 

7 52.2 

6 49.3 

5 54.3 

4 47.5 

3 52.3 

2 49.3 

1 54.0 



h 

6 
5 
4 
3 
2 
1 




m 



40.6 
45.3 
38.2 
42.9 
47.7 
52.7 
45.6 



23 
22 

21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 

8 

** 



46./ 
43.8 
48.9 
42.3 
47.4 
44.8 
49.9 
43.4 
48.5 
41.9 
47.0 
44.1 
49.1 
42.3 
47.1 
44.1 
48.8 



West elongn- 
tion. 



^ ! 



h 

12 

11 

10 

9 

8 

t 

6 
5 
4 
3 

9 

1 





35.3 
40.0 
32.9 
37.7 
42.4 
47.3 
40.3 
45. 3 
42.5 
47.6 
40.9 
46.0 
43.4 



Lower culmi- 
nation. 



23 
22 

21 
20 
19 
18 
17 
16 
15 
14 
13 



44.6 
38.0 
43.1 
36.5 
41.6 
38.7 
43.7 
36.9 
41.8 
38.8 
43.6 



h 


m 


18 


38.7 


17 


43.4 


16 


36.3 


15 


41.0 


14 


45.8 


13 


50.7 


12 


43.7 


11 


48.6 


10 


45.7 


9 


50.8 


8 


44.2 


( 


49.3 


6 


46.7 


5 


51.8 


4 


45.3 


3 


50.4 


2 


43.8 


1 


48.9 





46.0 


23 


47.2 


22 


40.4 


21 


45.2 


20 


42.2 


19 


46.9 



A. 



To refer the above tabular quantities to years subsequent to 190%: 

1. 4 minutes. 



For year 1903 add 

(add 2.8 
1904 lsubtract 1. 1 

1905 add 0. 2 

1906 " 

1907 " 



1908 

1909 
1910 






1.5 
2.9 
|4.2 
(0.3 
1.7 
3.0 



up to March 1 

on and after March 1 



up to March 1 

on and after March 1 
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B. To refer to any calendar day other tlmn tlie first and fifteenth of 
each month, subtract tlie quantities below from the tabular quantity for 

the PRECEDING DATE. 



Day of month. 


Minutes. 


Number of 

days 

elapsed. 


2 or 16 


3.9 


1 


3 17 


7.9 


2 


4 18 


11.8 


3 


5 19 


15.8 


4 


6 20 


19.7 


5 


7 21 


23.6 


6 


8 22 


27.6 


7 


9 23 


31.5 


8 


10 24 


35.5 


9 


11 25 


39.4 


10 


12 26 


43.3 


11 


13 27 


47.3 


12 


14 28 


51.2 


13 


29 


55.2 


14 


30 


59.1 


15 


31 


63.0 


16 



C. To refer the table to standard time and to the civil or common 
method of reckoning: 

( a ) Add to the tabular quantities four minutes for every degree of 
longitude the place is west of the standard meridian, and subtract 
when the place is east of the standard meridian. 

( b ) The astronomical day begins twelve hours after the civil day, i. e., 
begins at noon on the civil day of the same date, and is reckoned from 
to 24 hours. Consequently an astronomical time less than twelve 
hours refers to the same civil day, whereas an astronomical time greater 
than twelve hours refers to the morning of the next civil day. 

It will be noticed that for the tabular year two eastern elongations 
occur on January 12 and two western elongations on July 12. There 
are also two upper culminations on April 12 and two lower culmina- 
tions on October 12. The lower culmination either follows or pre- 
cedes the upper culmination by ll h 58 m .l. 

D. To refer to any other than the tahxdar latitude between tlie limits 
of 25° and 50° north: Add to the time of west elongation m .13 for 
every degree south of 40°, and subtract from the time of west elonga- 
tion m .18 for every degree north of 40°. Reverse these operations 
for correcting times of east elongation. 

Bull. 214--03 2 
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E. To refer to any other than the tabular longitude: Add :n .lt> for 
each 15° east of the ninetieth meridian, and subtract m .16 for each 
15° west of the ninetieth meridian. 



Table 2. — Azimuth of Polaris wJien at elongation for any year between 1902 and 1'910. 



Latitude. 


1902.0 


1903.0 

- 

o / 


1904.0 

o / 


1905.0 

o / 


1906.0 


1907.0 

o t 


1908.0 

o / 


1909.0 


1910.0 

i 




O ' 


o / 


o / 


o / 


25° 


1 20.5 


1 20.1 


1 19.8 


1 19.4 


1 19.1 


1 18.7 


1 18.4 


1 18.1 


1 17.7 


26 


21.1 


20.8 


20.5 


20.1 


19.8 


19.4 


19.1 


18.7 


18.4 


27 


21.9 


21.5 


21.2 


20.8 


20.5 


20.1 


19.8 


19.4 


19.1 


28 


22.6 


22.2 


21.9 


21.6 


21.3 


20.9 


20.5 


20.1 


19.8 


29 


23.4 


23.0 


22.7 


22.4 


22.1 


21.7 


21.3 


20.9 


20.5 


30 


24.2 


23.9 


23.5 


23.1 


22.8 


22. 4 


22.1 


21.7 


21.3 


31 


25.1 


24.7 


24.4 


24.0 


23.6 


23.2 


22.9 


22.5 


22.2 


32 


26.0 


25.6 


25.3 


24.9 


24.5 


24.1 


23.8 


23.4 


23.1 


33 


27.0 


26.6 


26.2 


25.9 


25.5 


25.1 


24.7 


24.3 


24.0 


34 


28.0 


27.6 


27.2 


26.9 


26.5 


26.1 


25.7 


25.3 


25.0 


36 


29.0 


28.7 


28.3 


27.9 


27.5 


27.1 


26.8 


26.4 


26.0 


36 


30.1 


29.8 


29.4 


29.0 


28.6 


28.2 


27.9 


27.5 


27.1 


37 


31.3 


30.9 


30.5 


30.1 


29.7 


29.3 


29.0 


28.6 


28.2 


38 


32.6 


32.2 


31.8 


31.4 


31.0 


30.6 


30. 2 


29.8 


29. 4 ' 


39 


33.9 


33.5 


33.1 


32.7 


32.3 „ 


31.8 


31.4 


31.0 


30.6 


40 


35.2 


34.8 


34.4 


34.0 


33.6 


33.2 


32.8 


32.4 


32. 


41 


36.7 


36.2 


35.8 


35.4 


35.0 


34.6 


34.2 


33.8 


33.4 I 


42 


38.2 


37.7 


37.3 


36.9 


36.5 


36.0 


35.6 


35.2 


34.8 ; 


43 


39.8 


39.3 


38.9 


38.5 


38.1 


37.6 


37.2 


36.8 


36.3 1 


44 


41.4 


41.0 


40.5 


40.1 


39.7 


39.2 


38.8 


38.4 


37.9 


45 


43.2 


42.7 


42.3 


41.8 


41.4 


40.9 


40.5 


40.1 


t 39.6 


46 


45.0 


44.6 


44.2 


43.7 


43.2 


42.7 


42.3 


41.9 


41.4 


47 


46.9 


46.5 


46.0 


45.6 


45.1 


44.6 


44.2 


43.7 


43.3 


48 


49.0 


48.6 


48.1 


47.7 


47.2 


46.7 


46.3 


45.8 


45.3 


49 


51.2 


50.7 


50.2 


49.8 


49.3 


48.8 


48.4 


47.9 


47.4 


50 


1 53.5 


1 53.0 


1 52.5 


1 52.0 


1 51.5 

• 


1 51.0 


1 50.6 

t 


1 50.1 


1 49.6 



The above table was computed with mean declination of Polaris fo:, 
each year. A more accurate result will be had by applying to the 
tabular values the following correction, which depends on the difference 
of the mean and the apparent place of the star. The deduced azimuth 
will in general be correct within 0'.3. 



For middle of— 



January . 
February 
March .. 

April 

May 

June 



Correction. 

0.4 

0. 3 

-0.2 

0.0 

-i 0.2 

+0.3 



For middle of- 



July ..... 
August . . . 
September 
October .. 
November 
December 



Correction. 


/ 


} 0.3 


■ I 0. 1 


-0.1 


-0.3 


-0.6 


-0.8 



t 
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Table 3. — Azimuth and Apparent Altitude of Polaris at Different Hour Angles. 

[From U. S. Coast and Geodetic Survey Report for 1895.] 

The accompanying tables are intended for field use, to facilitate 
placing an instrument in the meridian. They are also suitable for 
determining the approximate latitude or meridian. They contain the 
azimuth of Polaris at intervals of fifteen minutes in hour angle for 
each degree of north latitude from 30° to 60°, and the apparent alti- 
tude at the same intervals and for each fifth degree of latitude.* The 
tables are computed for the declination of Polaris 88° 46', but the rate 
of change in both azimuth and altitude is given with the argument 1' 
increase in declination. 6 The tables are intended to be used in con- 
nection with the American Ephemeris, where are given the apparent 
right ascension and declination of Polaris for each day in the year. 
The approximate local time will in general be known with sufficient 
accuracy from standard time and the approximate longitude of the 
place. The following example explains the use of the tables and the 
derivation of the hour angle of Polaris: 

Position, latitude 36° 20' N., longitude 5 h 20 m 30* W. of Greenwich. 

h. m. s. 

Time of observation, July 10, 1895, standard (75th nier.) mean time 8 52 40 p. m. 
Reduction to local time - 20 30 

r 

Local mean time 

Reduction to sidereal time (Table III, Amer. Ephem. ) 
Sidereal time mean noon, Greenwich, July 10, 1895 
Correction for longitude, 5 h 20 m 30 s (Table III, Amer. Ephem.) 

Local sidereal time 

Apparent right ascension of Polaris, July 10, 1895 

Hour angle before upper culmination 9 33 13 



8 


32 


10 


-r 


1 


24 




12 


38 


-j- 





53 


15 


47 


05 


1 


20 


18 



a The tables were computed with the following formulas: 

sin t 
tan a = CQS ^ ^ fi _ s ^ lg) cos £ 

sin h = sin q> sin 8 + cos <p cos 8 cos t, 
cos S 

81,1 rt <= ^8^' 

cos / e = cot 5 tan <p± 

where a — azimuth from true north, 
( = hour angle, 
<p — latitude, 
5 = declination, 
h = true altitude, 
« c = azimuth at elongation, 
t = hour angle at elongation. 

& As the corrections are given with proper sign for increase in declination over 88° 46', they are to 
be applied with reversed sign while the declination is less than 88° 46', as it will be until near the 
close of the century. 
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Declination of table 

Apparent declination, July 10, 1895 

Increase in declination 



8 


AND 


FORMULAS. 


o 


/ . 


// 


88 


46 




88 


44 


47 



[BULL. 214. 



1 13=-l / *2 



Values from tables (interpolated) azimuth 54 12, apparent altitude 35 21.8 
Correction for — 1 /, 2 increase in declination +52 —1.0 



55 04 
East of north 



35 20.8 



It is to be remembered that Polaris is east of the meridian for twelve 
hours before upper culmination, and west of the meridian for twelve 
hours after. By setting the instrument at the apparent altitude and 
sweeping near the meridian Polaris can ordinarily be found and the 
instrument placed in the meridian some time before dark. With 
transit instruments not provided with horizontal arc, the value of the 
azimuth adjusting screw may be readily determined and used. 

Without the American Ephemeris these tables may be conveniently 
used for obtaining the approximate meridian or latitude, in connection 
with Bulletin 14, United States Coast and Geodetic Survey," where 
are given the approximate mean times of culminations of Polaris, and 
the mean declinations for various epochs. 

a Approximate Times of Culminations and Elongations and of the Azimuths at Elongation of Polaris 
for the Years between 1889 and 1910. 
The mean places of Polaris are given as follows: 



1895 
1900 
1905 
1910 



h. 
1 
1 
1 
1 



m. 
20 
22 
24 
26 



8. 

30.08 
33.76 
42.48 
56.58 



// 



88 44 52.68 

88 46 26.66 

88 48 00.31 

88 49 33.61 
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Table 3. — Azimuth and apparent altitude 







Azimuth of Polaris computed for declination 88° 46'. 




Hour angle before 














or after upper 
culmination. 



























Latitude 


Latitude 


Latitude 


Latitude 


Latitude 


Latitude 




30°. 


31°. 


32°. 

o / // 


33°. 

o / // 


34°. 


35°. 


h. to. 


o f n 


o / // 


o / // 


o / // 


15 


05 40 


05 43 


05 47 


05 51 


05 55 


06 00 


30 


11 18 


11 25 


11 33 


11 41 


11 49 


11 58 


45 


16 53 


17 04 


17 15 


17 27 


17 40 


17 53 


1 00 


22 23 


22 38 


22 53 


23 09 


23 26 


23 44 


1 15 


27 48 


28 06 


28 25 


28 45 


29 06 


29 28 


1 30 


33 05 


33 26 


33 49 


34 13 


34 38 


35 04 


1 45 


38 13 


38 38 


39 04 


39 32 


40 00 


40 30 


2 00 


43 12 


43 40 


44 09 


44 40 


45 12 


45 46 


2 15 


47 58 


48 29 


49 02 


49 36 


50 12 


50 50 


2 30 


52 32 


53 06 


53 42 


54 19 


54 59 


55 40 


2 45 


56 52 


57 29 


58 07 


58 48 


59 30 


1 00 15 


3 00 


1 00 58 


1 01 37 


1 02 18 


1 03 01 


1 03 46 


1 04 34 


3 15 


1 04 47 


1 05 28 


1 06 12 


1 06 58 


1 07 46 


1 08 36 


3 30 


I 1 08 19 


1 09 02 


1 09 48 


1 10 36 


1 11 27 


1 12 20 


3 45 


1 11 33 


1 12 18 


1 13 06 


1 13 56 


1 14 49 


1 15 45 


4 00 


1 14 28 


1 15 15 


1 16 05 


1 16 57 


1 17 52 


1 18 50 


4 15 


1 17 04 


1 17 52 


1 18 44 


1 19 37 


1 20 34 


1 21 34 


4 30 


1 19 19 


1 20 09 


1 21 02 


1 21 57 


1 22 55 


1 23 57 


4 45 


1 21 14 


1 22 05 


1 22 59 


1 23 55 


1 24 55 


1 25 57 


5 00 


1 22 48 


1 23 40 


1 24 35 


1 25 32 


1 26 32 


1 27 36 


5 15 


1 24 00 


1 24 53 


1 25 48 


1 26 46 


1 27 47 


1 28 51 


5 30 


1 24 51 


1 25 44 


1 26 40 


1 27 38 


1 28 39 


1 29 44 


5 45 


i 1 25 20 


1 26 13 


1 27 09 


1 28 07 


1 29 09 


1 30 14 


6 00 


I 1 25 27 


1 26 19 


1 27 15 


1 28 14 


1 29 15 


1 30 20 


6 15 


1 25 12 


1 26 04 


1 26 59 


1 27 57 


1 28 59 


1 30 03 


6 30 


1 24 34 


1 25 27 


1 26 21 


1 27 19 


1 28 19 


1 29 23 


6 45 


i 1 23 36 


1 24 27 


1 25 21 


1 26 18 


1 27 17 


1 28 20 


7 00 


1 1 22 16 


1 23 06 


1 23 59 


1 24 55 


1 25 53 


1 26 55 


7 15 


1 1 20 35 


1 21 25 


1 22 16 


1 23 10 


1 24 08 


1 25 08 


7 30 


i 1 18 34 

i 


1 19 22 


1 20 12 


1 21 05 


1 22 00 


1 22 59 


7 45 


1 1 16 13" 


1 16 59 


1 17 48 


1 18 39 


1 19 33 


1 20 29 


8 00 


1 1 13 33 


1 14 17 


1 15 04 


1 15 53 


1 16 45 


1 17 39 


8 15 


1 10 34 


1 11 16 


1 12 01 


1 12 48 


1 13 37 


1 14 29 


8 30 


; 1 07 17 


1 07 57 


1 08 40 


1 09 25 


1 10 12 


. 1 11 01 


8 45 


1 1 03 43 


1 04 22 


1 05 02 


1 05 44 


1 06 29 


1 07 15 


9 00 


' 59 54 


1 00 30 


1 01 07 


1 01 47 


1-02 29 


1 03 12 


9 15 


55 49 


56 23 


56 58 


57 34 


58 13 


58 54 


9 30 


1 51 31 


52 01 


52 34 


53 08 


53 43 


54 21 


9 45 


! 46 59 


47 27 


47 57 


48 28 


49 00 


49 34 


10 00 l 


I 42 16 


42 42 


43 08 


43 36 


44 05 


44 35 


10 15 1 


1 37 23 


37 45 


38 08 


38 33 


38 59 


39 26 


10 30 , 


, 32 20 
1 27 09 


32 39 


32 59 


33 20 


33 43 


34 06 


10 45 


27 25 


27 42 


28 00 


28 18 


28 38 


11 00 ! 


i 21 51 


22 04 


22 18 


22 32 


22 47 


23 03 


11 15 | 


16 28 


16 38 


16 48 


16 59 


17 10 


17 22 


11 30 


11 01 


11 08 


11 14 


11 22 


11 29 


11 37 


11 45 


05 31 


05 34 


05 38 


05 42 


05 45 


05 49 


Elongation : 














Azimuth . . . 


1 25 27 


1 26 20 


1 27 16 


1 28 14 


1 29 16 


1 30 20 


I 


; //. to. 8. 

1 5 57 09 

1 


h. TO. 8. 


I). TO. 8. 


h. in. 8. 


h. in. k. 


h. w. 8. 


Hour angle. 

j 


5 57 02 


5 56 55 


5 56 48 


5 56 40 


5 56 33 
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of Polaris at different hour angles. 



Azimuth of Polaris computed for declination 88° 46'. 

• 


! Correction for 1' in- 
crease in declina- 
tion of Polaris. 


Hour 
angle 
before 
or after 
upper 
culmi- 
nation. 


Latitude 
36°. 


Latitude 
37°. . 


Latitude 
38°. 


Latitude 
39°. 


Latitude 
40°. 


i 
Latitude 
30°. 


Latitude 
40°. 


O 1 II 


o / n 


O 1 11 


O / II 


O 1 II 


// 


ii 


• h. m. 


06 05 


06 10 


06 15 


06 20 


06 26 


- 5 


- 5 


15 


12 08 


12 18 


12 28 


12 39 


12 50 


— 9 


-10 


30 


18 07 


18 22 


18 38 


18 54 


19 11 


-14 


-16 


45 


24 02 


24 22 


24 43 


25 04 


25 27 


-18 


—21 


1 00 


29 51 


30 15 


30 41 


31 08 ' 


31 36 


-23 


-26 


1 15 


35 31 


36 00 


36 31 


37 02 


37 36 


-27 


-31 


1 30 


41 02 


41 35 


42 11 


42 47 


43 26 


-31 


-36 


1 45 


46 22 


47 00 


47 39 


48 21 


49 04 


-35 


-40 


2 00 


51 29 


52 11 


52 55 


53 41 


54 29 


1 -39 


-45 


2 15 


56 23 


57 09 


57 57 


58 47 


59 40 


-43 


-49 


2 30 


1 01 02 


1 01 51 


1 02 43 


1 03 37 


1 04 34 


! -46 


-53 


2 45 


1 05 24 


1 06 17 


1 07 12 


1 08 10 


1 09 12 


-50 


-57 


3 00 


1 09 29 


1 10 25 


1 11 24 


1 12 25 


1 13 30 


1 -53 


-60 


3 15 


1 13 16 


1 14 14 


1 15 16 


1 16 21 


1 17 29 


-56 


-63 


3 30 


1 16 43 


1 17 44 


1 18 49 


1 19 57 


1 21 08 : 


-58 


-66 


3 45 


1 19 50 


1 20 54 


1 22 01 


1 23 11 


1 24 25 


-61 


-69 


4 00 


1 22 36 


1 23 42 


1 24 51 


1 26 03 


1 27 20 


-63 


-72 


4 15 


1 25 01 


1 26 08 


1 27 19 


1 28 33 


1 29 52 


-64 


-74 


4 30 


1 27 03 


1 28 12 


1 29 24 


1 30 40 


1 32 00 


-66 


-75 


i 4 45 


1 28 42 


1 29 52 


1 31 06 


1 32 23 


1 33 44 


-68 


-76 


| 5 00 


1 29 59 


1 31 09 \ 


1 32 24 


1 33 42 


1 35 04 


-69 


-77 


i 5 15 


1 30 52 


1 32 03 


1 33 18 


1 34 37 


1 35 59 


-69 


-78 


i 5 30 


1 31 21 


1 32 33 


1 33 48 


1 35 07 


1 36 30 


-70 


-78 


1 5 45 


1 31 27 


1 32 39 


1 33 54 


1 35 13 


1 36 35 


-70 


-78 


1 6 00 


1 31 10 


1 32 21 


1 33 36 


1 34 54 


1 36 16 


-69 


-78 


6 15 


1 30 30 


1 31 40 


1 32 54 


1 34 11 


1 35 32 


-68 


-77 


6 30 


1 29 26 


1 30 35 


1 31 48 


1 33 04 


1 34 24 


-67 


-76 


6 45 


1 27 59 


1 29 07 


1 30 18 


1 31 33 


1 32 52 


-66 


-75 


7 00 


1 26 11 


1 27 17 


1 28 26 


1 29 39 


1 30 56 


-65 


-73 


7 15 


1 24 00 


1 25 04 


1 26 12 


1 27 23 


1 28 38 


-64 


-72 


7 30 


1 21 28 


1 22 30 


1 23 36 


1 24 45 


1 25 57 


-62 


-69 


7 45 


1 18 36 


1 19 36 


1 20 39 


1 21 45 


1 22 54 


-60 


-66 


8 00 


1 15 24 


1 16 21 


1 17 22 


1 18 25 


1 19 31 


-57 


-64 


8 15 


1 11 53 


1 12 48 


1 13 45 


1 14 45 


1 15 48 


-54 


-61 


8 30 


1 08 04 


1 08 56 


1 09 50 


1 10 47 


1 11 47 


-51 


-58 


8 45 


1 03 58 


1 04 47 


1 05 38 


1 06 31 


1 07 27 


-48 


-54 


9 00 


59 37 


1 00 22 


1 01 09 


1 01 59 


1 02 51 


-45 


-50 


9 15 


55 00 


55 42 


56 25 


57 11 


57 59 


-42 


-46 


9 30 


50 10 


50 48 


51 27 


52 09 


52 53 


-38 


-42 


9 45 


45 08 


45 42 


46 17 


46 54 


47 34 


-34 


-38 


10 00 


39 54 


40 24 


40 55 


41 28 


42 03 


-30 


-34 


10 15 


34 30 


34 57 


0'35 24 


35 52 


36 22 


-26 


-29 


10 30 


28 59 


29 20 


29 43 


30 07 


30 32 


-22 


-24 


10 45 


23 19 


23 37 


23 55 


24 14 


24 35 


-18 


-20 


11 00 


17 35 


17 48 


18 02 


18 16 


18 31 


-13 


-15 


11 15 


11 46 


11 54 


12 04 


12 13 


12 23 


— 9 


-10 


11 30 


05 53 


05 58 


06 02 


06 07 


06 12 


- 4 


- 5 


11 45 


1 31 28 


1 32 40 


1 33 55 


1 35 14 


1 36 36 


-69 


-78 




h. til. 8. 

5 56 25 


h. m. 8. 
5 56 17 


h. til. 8. 

5 56 09 


h. til. 8. 

5 56 00 


h. til. 8. 

5 55 52 


8. 

+ 2 


8. 

+ 3 


1 
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Table 3. — Azimuth and apparent attitude 







Azimuth of 


Warfccompu 


tedfordvcli 


ati U l.*8°46' 




Hour angle before 

enl munition. 










. 














Latitude 




Latitude 


latitude 


Latitude 


Latitude 




4U°. 


41= 


42°. 


— . 


44°. 


45°. 


A lit 








o - * 


D . „ 


6 15 


o oe 2<s 


06 32 


06 30 


06 45 


06 52 


07 00 


30 


12 50 


13 03 


13 15 


13 29 


13 43 


13 58 


45 


19 11 


19 30 


19 48 


20 08 


20 29 


20 52 


I 00 


25 27 


25 51 


26 16 


26 43 


27 10 


27 40 


1 15 


31 36 


32 05 


32 36 


33 09 


33 44 


34 21 


1 30 


37 36 


38 11 


38 48 


39 27 


40 09 


40 52 


1 45 


43 26 


44 07 


44 50 


11 45 35 


46 22 


47 12 


2 00 


40 04 


40 50 


50 39 


II 51 29 


52 23 


53 19 


2 15 


54 29 


55 20 


56 14 


57 10 


58 10 


59 12 


2 30 


50 40 


1 00 35 


1 01 34 


t 02 36 


1 03 41 


1 04 49 


2 45 


1 04 34 


1 05 34 


1 00 3S 


1 07 44 


1 08 54 


1 10 08 


3 00 


1 09 12 


1 10 16 


1 11 24 


1 12 35 


1 13 50 


1 15 09 


3 15 


1 13 30 


1 14 38 


1 15 50 


1 17 06 


1 18 25 


1 19 49 


3 30 


1 17 20 


1 18 41 


1 IS 57 


1 21 16 


1 22 39 


1 24 08 


3 45 


1 21 08 


1 22 23 


1 23 42 


1 25 04 


1 26 32 


1 28 04 


4 00 


1 24 25 


1 25 43 


1 27 05 


1 23 31 


1 30 01 


1 31 37 


4 15 


1 27 20 


1 2H 40 


1 30 04 


1 31 33 


1 33 07 


1 34 45 


4 30 


1 28 52 


1 31 14 


1 32 41 


1 34 12 


1 35 48 


1 37 29 


4 45 


1 32 00 


1 33 2+ 


1 34 53 


1 36 25 


1 38 04 


1 39 47 


5 00 


1 33 44 


1 35 10 


1 36 40 


1 38 14 


1 39 54 


1 41 38 


5 15 


1 35 04 


1 36 30 


1 38 02 


1 39 37 


1 41 18 


1 43 04 


5 30 


1 36 59 


1 37 215 


1 38 58 


1 40 34 


1 42 16 


1 44 02 


5 45 


1 36 30 


1 37 57 


1 39 21) 


1 41 05 


1 42 47 


1 44 34 


6 00 


1 36 35 


1 38 02 




1 41 10 


1 42 51 


1 41 38 


6 15 


1 30 16 


1 37 43 


1 39*14 


1 40 49 


1 42 30 


1 44 16 


30 


1 35 32 


1 36 58 


1 38 28 


1 40 03 


1 41 42 


1 43 27 


6 45 


1 34 24 


1 815 48 




1 38 50 


1 40 28 


1 42 12 


7 00 


1 32 52 


1 34 15 


1 35 42 


1 37 13 


1 38 49 


1 40 31 


7 15 


1 30 56 


1 32 17 


1 33 42 


1 35 11 


1 36 45 


1 38 24 


7 30 


1 28 38 


1 20 56 


1 31 19 


1 32 46 


1 34 17 


1 35 53 


7 45 


1 25 57 


1 27 13 


1 28 33 


1 29 .56 


1 31 25 


1 32 58 


8 00 




1 24 07 


1 25 24 


1 26 45 


1 28 10 


1 29 40 


8 15 


i 19 31 


1 20 41 


1 21 55 


1 23 12 


1 24 33 


1 25 59 


8 30 


1 15 48 


1 16 55 


1 18 05 


1 19 18 


1 20 35 


1 21 57 


8 45 


1 11 47 


1 12 49 


1 13 55 


1 15 05 


1 16 18 


1 17 35 


9 00 


1 07 27 


1 08 26 


1 09 28 


1 10 33 


1 11 41 


1 12 54 


9 15 


1 02 51 


1 03 45 


1 04 43 


1 05 43 


1 06 47 


1 07 54 


9 30 


57 59 


58 49 


59 42 


1 (HI 38 


1 01 37 


1 02 38 


9 45 


52 53 


53 39 


54 27 


55 18 


56 11 


57 07 


10 00 


47 34 


48 15 


48 58 


49 44 


50 32 


51 22 


10 15 


42 03 


42 39 


43 18 


43 58 


44 40 


45 25 


10 30 


36 22 


36 53 


37 26 


33 01 


38 38 


39 16 


10 45 


30 32 


30 56 


31 26 


31 55 


32 26 


32 58 


11 00 


24 35 


24 56 


25 18 


25 42 


26 06 


26 32 


11 15 


18 31 


18 47 


19 04 


19 22 


19 40 


20 00 


11 30 


12 21 


12 34 


12 45 


12 57 


13 09 


13 23 


11 45 


06 12 


06 18 


06 23 


06 29 


06 36 


06 42 


Elongation: 
Azimuth . . . 


1 36 33 


1 38 03 


1 39 35 


1 41 11 


1 42 53 


1 44 40 








A. m. I. 




k. m. ». 




Houraogle. 


5 55 52 


5 55 43 


5 55 34 


5 55 24 


5 55 14 


5 55 04 
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of Polari* at different hour tingles — Continued. 













("jjrrerrio 


iktvtu, 




Altai 


lb of Polaris 








BUM ill dral 


rii. 

or of let 












ttonoi 


Holarli. 


Latitude.! 


Latitude 


Latitude 


Latitude 


Latitude 


Latiliiili- 


Utttud* 


,'uim! 


48°. 


47°. 


48°. 


49°. 


Sft 


IU°. 


60°. 


mill™. 


07 OS 


07 16 


07 25 


07 34 


07 44 


- 5 


- 6 


15 


14 13 


14 30 


D 14 48 


16 06 


15 25 


-10 


-13 


30 


21 IS 


21 40 


22 06 


22 33 


23 02 


-16 


-19 


45 


28 11 


28 44 


29 18 


29 55 


30 33 


-21 


-25 


1 00 


34 50 


35 40 


36 23 


37 08 


37 56 


-26 


-32 


115 


41 38 


42 26 


43 17 


44 11 


45 08 


-31 


-38 


130 


48 05 


49 01 


49 59 


51 02 


52 07 


-36 


-43 


145 


54 19 


55 22 


56 28 


57 38 


58 52 


— JO 


-49 


2 00 


1 00 18 


1 01 28 


1 02 41 


1 03 59 


1 05 21 


-45 


-54 


2 15 


1 06 01 


1 07 17 


1 08 38 


1 10 03 


1 11 32 


-49 


-59 


2 30 


1 11 26 


1 12 48 


1 14 15 


1 15 47 


1 17 24 


-53 


-64 


2 45 


I 16 32 


I 18 00 


1 19 33 


1 21 11 


1 22 54 


-57 


-68 


3 00 


1 21 17 


1 22 50 


1 24 29 


1 26 13 


1 28 02 


-60 


-72 


3 15 


1 25 40 


I 27 18 


1 29 02 


1 30 51 


1 32 46 


-63 


-76 


3 30 


1 29 41 


1 31 23 


1 83 11 


1 35 05 


1 37 06 


-66 


—80 


3 IB 


1 33 17 


1 35 03 


1 36 55 


1 38 64 


1 40 59 


-69 


-83 


4 00 


1 36 29 


1 38 18 


1 40 14 


1 42 16 


1 44 25 


-72 


-86 


4 15 


1 39 15 


1 41 08 


1 43 06 


1 45 11 


1 47 24 


-74 




4 30 


1 41 35 


1 43 30 


1 45 31 




1 49 54 


-75 


-90 


4 45 


1 43 29 


1 45 25 


1 47 28 


1 49 38 


1 51 55 


-76 


-91 


5 00 


1 44 55 


1 46 63 


1 48 57 


1 51 08 


1 53 27 


-77 


-92 


5 15 


1 45 54 


1 47 .53 


! 49 58 


1 52 10 


1 54 30 


-78 


-93 


5 30 


1 46 2ft 


1 48 25 


1 50 30 


1 52 43 


1 55 03 


-78 


-94 


5 45 


1 46 31 


1 48 29 


1 50 34 


1 62 46 


1 55 06 


-78 


-93 


6 00 


1 46 08 


1 48 05 


1 50 10 


1 52 21 


1 54 40 


-78 


-93 


6 15 


1 45 18 


1 47 14 


1 49 17 


1 51 27 


1 53 44 


-77 


-92 


6 30 


1 44 01 


I 45 56 


1 47 56 


1 50 04 


1 52 20 


-78 


-91 


6 45 


1 42 18 


1 44 10 


1 46 09 


1 48 14 


1 60 27 


-75 


-89 


7 00 


1 40 09 


1 41 59 


1 43 54 


1 45 57 


1 48 06 


-73 




7 15 


1 37 35 


1 39 21 


14114 


1 43 13 


1 45 19 


72 


-85 


7 30 


1 34 36 


1 36 19 


1 38 08 


1 40 03 


1 42 05 


-69 


-82 


7 45 


1 31 14 


1 32 53 


1 34 3M 


1 36 29 


1 38 26 


-66 


-79 


8 00 


1 27 29 


1 29 04 


1 30 44 


1 32 30 


1 34 22 


-64 




8 15 


1 23 23 


1 24 53 


1 26 28 


1 28 09 


1 29 69 


-61 


-72 


8 30 


1 18 56 


1 20 21 


1 21 51 


1 23 26 


1 25 07 


-58 


-68 


8 45 


1 14 10 


1 15 30 


1 16 54 


1 18 23 


1 19 57 


-54 


-64 


9 00 


1 09 05 


1 10 19 


1 11 38 


1 13 01 


1 14 28 


-50 


-59 


9 15 


1 03 44 


1 04 52 


] 06 04 


1 07 21 


1 08 41 


-46 


-55 


9 30 


56 07 


60 09 


1 00 15 


1 01 24 


1 02 3M 


—42 


50 


9 45 


52 16 


53 12 


54 11 


66 13 


56 19 


-38 


-45 


10 00 


46 12 


47 01 


47 53 


48 49 


49 47 


-34 


-40 


10 15 


39 57 


40 40 


41 25 


42 12 


43 02 


—29 


-34 


10 30 


33 32 


34 08 


34 46 


35 28 


36 08 


-24 


—29 


10 45 


27 00 


27 28 


27 59 


28 31 


29 05 


-20 


-23 


11 00 


20 20 


20 42 


21 05 


21 29 


21 55 


-15 


-18 


11 15 


13 36 


13 51 


14 06 


14 22 


14 39 


-10 


-12 


11 30 


06 49 


00 56 


07 04 


07 12 


07 21 


- 5 


- 6 


11 45 


1 46 32 


1 48 31 


1 50 36 


1 52 48 


1 55 08 


-78 






















5 54 53 


5 54 42 


5 54 31 


5 64 20 


5 64 07 


+ 3 


+ « 
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Table 3. — Azimuth and apparent altitude 







Aiimutli uf 


iilaris njmp 


tedtardcuUi 


allot! WW 




Hour angle before 














eulnHnntfon. 




























Latitude 






Latitude 




i^tiWilp 




60°. 


HP. 


52°. 


63°. 


M". 


56°. 


15 


07 44 


07 54 


08 06 


08 17 


08 29 


08 42 


o :» 


15 25 


15 46 


16 08 


16 31 


16 56 


17 22 


46 


23 02 


23 33 


24 06 


24 41 


25 18 


25 57 


1 DO 


30 33 


31 14 


31 58 


32 44 


33 33 


34 25 


1 1ft 


37 56 


38 47 


39 40 


40 38 


41 38 


42 43 


1 30 


45 08 


46 08 


47 12 


48 20 


49 32 


50 49 


1 45 


52 07 


53 17 


54 31 


55 49 


57 12 


68 41 


2 00 


58 82 


1 00 11 


1 01 34 


1 03 03 


1 04 37 


1 06 16 


2 15 


1 Oft 21 


1 06 48 


1 08 21 


1 09 59 


1 11 43 


1 13 33 


2 30 


1 11 32 


1 13 08 


1 14 48 


1 16 36 


1 18 29 


1 20 30 


2 46 


1 17 24 


1 19 07 


1 20 55 


1 22 51 


1 24 54 


1 27 04 


S IK) 


1 22 54 


1 24 44 


1 26 41 


1 28 44 


1 30 55 


1 33 15 


3 15 


1 28 02 


1 29 59 


1 32 02 


1 34 18 


1 36 32 


1 39 00 


3 30 


1 32 46 


1 34 49 


1 36 68 


1 39 16 


1 41 42 


1 44 18 


3 45 


1 37 06 


1 39 14 


1 41 29 


1 43 52 


1 46 25 


1 49 07 


4 00 


1 40 59 


1 43 12 


1 45 32 


1 48 01 


1 50 39 


1 53 27 


4 IS 


1 44 25 


1 46 42 


1 49 07 


1 51 40 


1 54 23 


1 57 16 


4 30 


1 47 24 


1 49 +4 




1 54 50 


1 57 37 


2 00 35 


4 45 


1 49 54 


1 52 17 


1 54 49 


1 57 29 


2 00 20 


2 03 21 


6 00 


1 51 55 


1 54 21 


1 56 54 


1 59 37 


2 02 31 


2 05 35 


5 IS 


1 53 27 


1 55 54 


1 58 29 


2 01 15 


2 04 10 


2 07 16 


ft 30 


1 64 ;(0 


1 56 58 


1 59 34 


2 02 20 


2 05 16 


2 08 23 


5 45 


1 55 03 


1 57 31 


2 00 08 


2 02 63 


2 ft - ) 50 


2 08 58 


6 00 


1 ft5 06 


1 B7 34 


S 00 10 


2 02 511 


2 05 52 


2 08 5S 


15 


1 54 40 


1 57 06 


1 59 41 


2 02 26 


2 05 21 


2 08 26 


30 


1 53 44 


1 50 09 


1 58 43 


2 01 26 


2 04 IS 


2 07 22 


6 45 


1 52 20 


1 54 42 


1 57 14 


1 59 54 


2 02 44 


2 Oft 4ft 


7 00 


1 50 27 


1 52 47 


1 55 15 


1 57 62 


2 00 39 


2 03 36 


7 1ft 


1 48 06 


1 50 23 


1 52 48 


1 55 21 


1 58 04 


2 00 57 


7 30 


1 45 19 


1 47 32 


1 49 52 


1 52 21 


1 54 59 


1 57 47 


7 45 


1 42 05 


1 44 13 


I 46 29 


1 48 53 


1 51 26 


1 54 08 


8 00 


1 38 26 


1 40 29 


1 42 40 


1 44 58 


1 47 25 


1 50 01 


8 15 


1 34 22 


1 36 20 


I 38 25 


1 40 38 


1 42 58 


1 45 27 


8 30 


1 20 55 


1 31 48 


I 33 47 


1 35 52 


1 38 06 


1 40 28 


8 45 


1 25 07 


1 20 53 


1 28 45 


1 30 44 


1 32 50 


1 35 04 


9 (X) 


1 19 57 


1 21 37 


1 23 22 


1 25 13 


1 27 11 


1 29 17 


9 15 


I 14 28 


1 16 01 


I 17 38 


1 19 22. 


1 21 12 


1 23 08 


9 30 


1 08 41 


1 10 116 


1 11 36 


1 13 12 


1 14 53 


1 16 40 


946 


1 02 33 


1 03 55 


1 05 17 


1 06 44 


1 08 16 


1 09 53 


10 DO 


56 19 


57 28 


58 42 


1 00 00 


1 01 23 


1 02 60 


10 15 


49 47 


50 48 


51 53 


53 02 


54 15 


55 32 


10 30 


43 OS 


43 56 


44 52 


45 51 


46 54 


48 01 


10 46 


36 08 


36 52 


37 39 


38 29 


39 22 


40 18 


11 00 


29 05 


29 41 


30 IB 


30 58 


31 41 


32 26 


11 16 


SI 55 


22 22 


22 50 


23 20 


23 52 


24 26 


11 30 


14 39 


14 57 


15 16 


15 37 


15 58 


16 21 


11 45 


07 21 


07 30 


07 39 


07 49 


08 00 


08 11 


Elongation: 
Azimuth 


1 55 08 


1 67 36 


2 00 13 


2 02 69 


2 05 55 


2 09 02 










k. m. ,. 






Hour angle. 


6 54 07 


5 53 54 


5 53 41 


5 53 27 


5 53 12 


5 52 57 
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of Polaris at different Jwur angles — Continued. 













Correction for 1' in- 


Hour 


Azimuth of Polaris computed for declination 88° 46'. 


crease in declina- 


angle 












tion of Polaris. 


before 
















or after 
upper 
culmi- 


Latitude 


Latitude 


Latitude 


Latitude 


Latitude 


Latitude 


Latitude 


56°. 


57°. 


68°. 


59°. 


60°. 


50°. 


60°. 


nation. 


Off/ 


O 1 n 


O 1 II 


o / // 


O 1 II 


// 


a 


h. m. 


08 56 


09 12 


09 28 


09 45 


10 03 


i - 6 


— 8 


15 


17 50 


18 20 


18 53 


19 27 


20 04 


i -13 


- 17 


30 


26 39 


27 24 


28 12 


29 03 


29 58 


-19 


- 25 


45 


35 21 


36 20 


37 23 


38 31 


39 44 


-25 


- 33 


1 00 


43 52 


45 06 


46 24 


47 48 


49 19 


-32 


- 41 


1 15 


52 11 


53 39 


55 12 


56 52 


58 40 


-38 


- 49 


1 30 


1 00 16 


1 01 56 


1 03 44 


1 05 40 


1 07 44 


-43 


- 57 


1 45 


1 08 03 


1 09 57 


1 11 58 


1 14 08 


1 16 28 


-49 


- 64 


2 00 


1 15 31 


1 17 37 


1 19 52 


1 22 16 


1 24 51 


-54 


- 71 


2 15 


1 22 39 


1 24 56 


1 27 24 


1 30 01 


1 32 50 


-59 


- 78 


2 30 


1 29 23 


1 31 52 


1 34 31 


1 37 21 


1 40 23 


-64 


- 84 


2 45 


1 35 43 


1 38 22 


1 41 12 


] 44 13 


1 47 28 


-68 


89 


3 00 


1 41 37 


1 44 25 


1 47 25 


1 50 37 


1 54 03 


-72 


- 94 


3 15 


1 47 03 


1 50 00 


1 53 08 


1 56 30 


2 00 07 


-76 


- 99 


3 30 


1 52 00 


1 55 04 


1 58 21 


2 01 51 


2 05 37 


-80 


-104 


3 45 


1 56 26 


1 59 37 


2 03 01 


2 06 40 


2 10 34 


—83 


-108 


4 00 


2 00 21 


2 03 38 


2 07 09 


2 10 54 


2 14 55 


-86 


-111 


4 15 


2 03 44 


2 07 06 


2 10 42 


2 14 32 


2 18 39 


-88 


-114 


4 30 


2 06 34 


2 10 00 


2 13 40 


2 17 35 


2 21 47 


-90 


-116 


4 45 


2 08 51 


2 12 20 


2 16 03 


2 20 02 


2 24 17 


-91 


-118 


5 00 


2 10 34 


2 14 05 


2 17 50 


2 21 51 


2 26 09 


-92 


-119 


5 15 


2 11 42 


2 15 14 


2 19 01 


2 23 04 


2 27 23 


-93 


-120 


5 30 


2 12 17 


2 15 50 


2 19 36 


2 23 39 


2 27 58 


-94 


-120 


5 45 


2 12 17 


2 15 49 


2 19 35 


2 23 37 


2 27 56 


-93 


-120 


6 00 


2 11 44 


2 15 14 


2 18 59 


2 22 59 


2 27 15 


-93 


—119 


6 15 


2 10 37 


2 14 05 


2 17 47 


, 2 21 44 


2 25 57 


-92 


-118 


6 30 


2 08 57 


2 12 21 


2 16 00 


2 19 53 


2 24 03 


-91 


—116 


i 6 45 


2 06 44 


2 10 05 


2 13 39 


2 17 27 


2 21 32 


-89 


-114 


1 7 00 


2 04 00 


2 07 16 


2 10 45 


2 14 27 


2 18 26 


-87 


-111 


i 7 15 


2 00 45 


2 03 55 


2 07 18 


2 10 54 


2 14 46 


-85 


-108 


1 7 30 


1 57 00 


2 00 04 


2 03 20 


2 06 49 


2 10 32 


-82 


-104 


1 7 45 


1 52 47 


1 55 43 


1 58 52 


2 02 12 


2 05 47 


-79 


-100 


i 8 00 


1 48 06 


1 50 54 


1 53 54 


1 57 06 


2 00 32 


-76 


- 96 


, 8 15 


. 1 42 58 


1 45 39 


1 48 30 


1 51 32 


1 54 47 


-72 


- 91 


8 30 


1 37 26 


1 39 57 


1 42 39 


1 45 31 


1 48 35 


| -68 


- 86 


8 45 


1 31 30 


1 33 51 


1 36 23 


1 39 05 


1 41 57 


j -64 


- 80 


9 00 


1 25 12 


1 27 24 


1 29 44 


1 32 14 


1 34 55 


-59 


- 75 


9 15 


1 18 34 


1 20 36 


1 22 45 


1 25 03 


1 27 30 


-55 


- 69 


| 9 30 


1.11 37 


1 13 28 


1 15 25 


1 17 31 


1 19 45 


-50 


- 63 


! 9 45 


I 04 23 


1 06 03 


1 07 48 


1 09 41 


1.11 41 


-45 


- 56 


i 10 00 


56 54 


58 22 


59 55 


1 01 34 


1 03 20 


, -40 


- 50 j 


10 15 


49 12 


50 27 


51 48 


53 14 


54 45 


1 -34 


- 43 ! 


10 30 


41 18 


42 21 


43 28 


44 40 


45 57 


i —29 


- 36 


10 45 


33 14 


34 05 


34 59 


35 57 


36 59 


1 -23 


- 29 


11 00 


25 02 


25 41 


26 21 


27 05* 


27 51 


-18 


- 22 | 


11 15 


16 45 


17 10 


17 38 


18 07 


18 38 


1 -12 


— 14 i 


11 30 


08 23 


08 36 


08 50 


09 04 


09 20 


- 6 


- 7 j 


11 45 


2 12 21 


2 15 54 


2 19 40 


2 23 43 


2 28 02 


-93 


-120 




h. m. 8. 


h. M. 8. 


h. m. 8. 


h. m. 8. 


h. m. 8. 


8. 


8. | 




5 52 41 


5 52 24 


5 52 06 


5 51 47 


5 51 27 


+ 5 


+ 7 i 

i 
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Table 3.— Azimuth and a/iparait altitude of I'oI/itU at different hour tttiijlr*— CmilimiLil. 





Apparent nllilmli- nf I'nliiri., 1 ijmluhI i.ir il..']liiiilliin as" 10' and 


- 








l'ia'l' 








fori' 


Zlt 


















nrafler 




















',' ' 


r..ii Linii.- 


Lrll <(»[]..' 


Laliliiili' 


Jjnitiiilc 


TjltitlllH' 

so°. 


Latttodi 

56°. 


l.iiOoidv 
60°. 


iinl.v- 
irinliiii 


;;';Jj;;;. 
















tarfa. 




~ 




o . 












Jt m 


'« "'*) 


31 15.6 


36 15.3 


41 15.1 


46 14.9 


51 14.8 


56 14.6 ', 61 14.5 


—1.0 


00 


15 


31 15.4 


30 15.2 


41 14.9 


46 14.8 


51 14.6 


56 14.4 ] 01 14.3 


-1.0 


15 


030 


31 14.9 


36 14.7 


41 14.5 


46 14.3 


51 14.2 


56 14.0 ' 61 13.8 


—1.0 


30 


045 


31 14.2 


36 13.9 


41 13.7 


46 13.5 


51 13.3 


56 13,2 81 13.0 


-1.0 


0+5 


100 


31 13.0 


35 12.8 


41 12.5 


46 12.3 


51 12.2 


66 12,0 8] 11.9 


-1.0 


100 


115 


31 1.1.6 


36 11.3 


41 11.1 


48 10.9 


51 10.8 


56 10.6 61 10.4 


0.9 


1 15 


130 


31 09.9 


30 00.0 


41 09.4 


40 00.2 


51 09.0 


56 08.8 61 08.6 


-0.9 


1 30 


145 


31 07.11 


30 07.0 


41 07.3 


40 07.2 


51 07.0 


56 Oti.8 61 00.6 


0.9 




200 


:;i 1)5.0 


36 05.3 


41 05.0 


46 04.8 


51 04.6 


56 04.4 61 04.2 


-0.8 


200 


215 


31 03.0 


36 02.7 41 02.4 


46 02.2 


51 02.0 


56 01.8,61 01.6 


-0.8 


2 15 


230 


31 00.1 


35 59.8 40 59.5 


45 59.3 


50 59.1 


55 5S.9 


60 5S.7 


-0.8 


2 30 


245 


30 57.0 


35 56.7 i 10 66.8 


45 56.2 | 50 58.0 


55 55.8 


00 55.5 


-0.7 


2 45 


300 


30 53.7 


35 53.4 


40 53.1 


46 52.9 


50 52.0 


55 52.3 


60 52.1 


-0.7 


300 


315 


30 50.1 


35 49. S 


40 40.5 


45 49,2 


50 40.0 


5.5 48.8 


(Ji 48.5 


0.6 


3 15 


3;;o 


30 4(i.4 


85 46.0 


40 45.7 


45 46.5 


50 45.2 


55 45.0 


60 44.7 


-0.6 


330 


345 


30 42.4 


35 42.1 


40 41.8 


45 41.5 


50 41.3 


55 41.0 


60 40.7 


-0.5 


3 45 


1 on 


30 38.3 


:;5 3s.o 


40 37.0 


45 37.4 


50 37.1 


55 30.8 


00 .30.5 


-0.5 


400 


415 


30 34.(1 


35 53.0 


40 53.3 


45 33.0 


50 32.8 


55 32.5 


Oil 32.! 


0.4 


4 15 


4 30 


50 29.0 


35 29.2 


10 28.(1 


45 28.5 


51) 28.3 


55 28.0 60 27.6 


-0.4 




445 


30 25.1) 


35 24.6 


40 24.3 


45 24.0 


50 23.7 


.55 23.4 


00 23.0 


-0.3 


4 45 


r, i 'hi 


30 20.4 


35 20.0 


40 lfl.7 


45 19.4 50 19.1 55 18.8 


00 18.4 


-0.2 


500 


5 15 


30 15.6 


35 17,.:; 






-0.2 


5 15 


530 


30 10.8 35 10.4 


-Oi !u i :;. ■!. • -..i < i ii -, m '.' 




0.1 


5 30 


5 45 


30 06.0 


35 115.0 






0.0 


5 45 


600 


30 01.2 


35 00.8 


40 00.5 ■ ),-, m.2 fg r.'i.li .',4 50.5 


59 59.1 


0.0 


o ai 


615 


29 .50.4 


34 56.0 


39 55.6 


44 .55.3 49 55.0 | .54 54.7 


50 54.3 


-r-O.I 


6 15 


39 


29 51.fi 


34 51.2 


50 50.8 


44 50.5 


49 50.2 54 49.9 


59 49.0 


0.1 




(i 45 


20 40.8 


3-1 413.4 


39 40.0 


44 45.7 


49 45.5154 4.5.1 


50 44.8 


-^0.2 


45 


700 


30 42.1 


34 41.7 


39 41.4 


44 41.1 


49 40.8 54 40.4 


59 40.1 


- 0.3 


700 


7 15 


29 37.5 


34 37.1 


39 30.8 


44 36.4 


49 36.2 


54 35.8 


59 35.4 


- 0.4 


715 


730 


29 33.0 


34 32.6 


39 32.3 


44 32.0 


49 31.7 


54 31.4 


59 31.0 


4-0.4 


730 


745 


20 28.1) 


34 28.2 


39 27.9 


44 27.6 


49 27.3 


54 27.0 


59 20.7 


+0.5 


7 45 


son 


20 24.4 


34 24.0 


39 23.7 


44 23.4 


49 23.1 


54 22.8 


59 22.5 


4-0.5 


8 00 


815 


2H 2(1.3 


34 10.9 


39 10.0 


44 19.5 


49 19.0 


54 18,8 


59 18.4 


4-0.6 


8 15 


830 


39 16.4 


34 16.0 


39 15.7 


44 15.4 


49 15.2 


54 14.9 


59 14.6 


4-0.6 


8 30 


8 45 


29 12.7 


34 12.3 


39 12.0 


44 11.7 49 11.5 


54 11.2 


59 11.0 


+0.7 


845 


9 00 


20 Oil. 2 


31 08.8 


50 08>i 


44 08.3 49 08. 1 


54 07.9 


59 07.6 


+0.7 


900 


915 


20 05.0 


34 05.5 


30 05.3 


44 05.0 


49 04.8 


54 04.5 


59 04.3 


4-0.8 


9 15 


9 HO 


29 02. 8 


34 02.5 


39 02.2 


44 02.0 


49 01.8 


54 01.5 


59 01.3 


+0.8 


9 30 


945 


29 00.0 


33 59.7 


38 59.4 


43 59.2 


48 59.0 


55 58.8 


58 58.6 


+0.8 


945 


1000 


28 57.5 


33 57.2 


38 50.9 


43 56.7 


48 56.6 


68 56.4 


58 66.1 


+0.9 


10 00 


III 15 


28 55.3 


33 55.0 


38 54.7 


43 54.5 


48 54.3 


53 54.1 


58 53.9 


+ 0.9 


10 15 


1030 


2H 53.3 


33 53.0 


38 52.8 


43 52.5 


48 52,4 


53 52. 1 


58 52.0 


-|0.9 


10 30 


1045 


28 51.0 


33 51.3 


38 51.1 


43 .50.8 


48 .50.7 


55 50.5 


58 50.3 


-1 0.9 


10 45 


1100 


2S 50.2 


33 49.9 


38 49.7 


43 49.5 


48 49.4 


53 49.1 


58 49.0 


+1.0 


1100 


1115 


28 49.2 


33 48.9 


38 48.fi 


43 46.4 


48 48.2 


53 48.0 


58 47.9 


+1.0 


11 15 


1 1 30 


2S 4.S.4 


33 48.1 


38 47.8 


43 47.6 


48 47.5 


53 47.2 


58 47.1 


- 1.0 


11 30 


1 1 4.', 


2* 47.9 


33 47.6 


38 47.4 


43 47.1 


48 47.0 


53 46. 8 


58 40. 7 


+1.0 


11 45 


1200 


28 47.7 


33 47.4 


38 47.2 


43 47.0 


48 46.8 


53 46.7 


58 40.6 


+1.0 


12 00 
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Table 4. — For projection of map* of large areas. 

[The ratio of the yard to the meter as stated by Clarke, namely, 1 meter = 1.093623 yards = 39.370432 

inches, is that used in the table.] 

LENQTH8 OF DEGREES OF THE MERIDIAN. 



Latitude. 


Meters, a 


Statute 
miles. 


Latitude. 


• 

Meters. « 


Statute 
miles. 


O 




110,567.2 


j 
68. 704 


o 
45 


111, 130. 9 


69.054 


1 


110,567.6 


68.704 


46 


111,150.6 


69.066 


2 


110,568.6 


68.705 


47 


111,170.4 


69. 079 


3 


110,570.3 


68.706 


48 


111,190.1 


69. 091 


4 


110, 572. 7 


68. 708 


49 


111,209.7 


69. 103 


5 


110, 575. 8 


68. 710 


50 


111,229.3 


69. 115 


6 


110, 579. 5 


68. 712 


51 


111,248.7 


69. 127 


7 


110,583.9 


68. 715 


52 


111,268.0 


69. 139 


8 


110, 589. 


68. 718 


53 


111,287.1 


69. 151 


9 


110, 594. 7 


68. 721 


54 


111,306.0 


69. 163 


10 


110,601.1 


68. 725 


55 


111,324.8 


69. 175 


11 


110,608.1 


68. 730 


56 


111,343.3 


69. 186 


12 


110,615.8 


68. 734 


57 


111,361.5 


69. 197 


13 


110,624.1 


68. 739 


58 


111,379.5 


69. 209 


14 


110, 633. 


68.744 


59 


111,397.2 


69. 220 


15 


110, 642. 5 


68. 751 


60 


111,414.5 


69. 230 


16 


110,652.6 


68.757 


61 


111,431.5 


69. 241 | 


17 


110, 663. 3 


68.764 


62 


111,448.2 


69. 251 


18 


110, 674. 5 


68. 771 


63 


111,464.4 


69. 261 


19 


110, 686. 3 


68. 778 


i w 


111,480.3 


69. 271 


20 


110, 698. 7 


68. 786 


1 65 


111,495.7 


69. 281 


21 


110,711.6 


68. 794 


66 


111,510.7 


69.290 


22 


110, 725. 


68.802 


67 


111,525.3 


69.299 


23 


110, 738. 8 


68. 811 


, 68 


111,539.3 


69. 308 


24 


110, 753. 2 


68. 820 


69 


111,552.9 


69. 316 


25 


110, 768. 


68.829 


70 


111,565.9 


69. 324 


26 


110, 783. 3 


68. 839 


71 


111,578.4 


69. 332 


27 


110, 799. 


68.848 


72 


111,590.4 


69.340 


28 


110, 815. 1 


68.858 


73 


111,601.8 


69. 347 


29 


110,831.6 


68.869 


74 


111,612.7 


69. 354 


30 


110, 848. 5 


68. 879 


75 


111,622.9 


69.360 


31 


110,865.7 


68.890 


76 


111,632.6 


69. 366 


32 


110, 883. 2 


68. 901 


77 


111,641.6 


69. 372 


33 


110,901.1 


68.912 


78 


111,650.0 


69. 377 


34 


110,919.2 


68. 923 


79 


111,657.8 


69. 382 


35 


110, 937. 6 


68. 935 


80 


111,664.9 


69. 386 


36 


110, 956. 2 


68.946 ! 


81 


111,671.4 


69. 390 


37 


110,975.1 


68.958 


82 


111,677.2 


69. 394 


38 


110,994.1 


68. 969 ; 


83 


111,682.4 


69. 397 


39 


111,013.3 


68. 981 


84 


111,686.9 


69.400 


40 


111, 032. 7 


68.993 

i 


85 


111, 690. 7 


69. 402 


41 


111, 052. 2 


69.006 


86 


111,693.8 


69.404 


42 


111,071.7 


69. 018 


87 


111,696.2 


69.405 


43 


111,091.4 


69. 030 


88 


111,697.9 


69. 407 


44 


111,111.1 


69. 042 ' 


89 


111.699.0 


69. 407 


45 


111, 130. 9 


69. 054 


90 

i 

i 


111, 61K). 3 


69. 407 



a These quantities express the number of meters and statute miles contained within an arc of which 
the degree of latitude named is the middle; thus, the quantity 111,032.7, opposite latitude 40°, is the 
number of meters between latitude 39° 30' and latitude 40° dO*. 



30 



GEOGRAPHIC TABLE8 AND FORMULAS. 



[BULL. 214. 



Table 4. — For projection of maps of large areas — Continued. 

[Extracted from Appendix No. 6, U. 8. Coast and Geodetic Survey Report for 1884.] 

LENGTHS OF DEGREES OF THE PARALLEL. 



Latitude. 


Meters. 


Statute 
miles. 


Latitude. 


Meters. 


Statute 
miles. 


o 




Ill, 321 


69.172 


o 

45 


78,849 


i 
- 48.995 


1 


111,304 


69. 162 


46 


77,466 


48.136 


2 


111,253 


69. 130 


47 


76,058 


47. 261 


3 


111,169 


69. 078 


48 


74, 628 


46.372 


4 


111,051 


69.005 


1 49 


73, 174 


45.469 


5 


110,900 


68. 911 


50 


71, 698 


i 

44.552 


6 


110, 715 


68. 795 


51 


70,200 


43. 621 


7 


110, 497 


68.660 


52 


68, 680 


42. 676 


8 


110,245 


68.504 


53 


67,140 


41. 719 


9 


109, 959 


68. 326 


54 


65,578 


40.749 


10 


109,641 


68.129 


55 


63, 996 


39.766 


11 


109, 289 


67. 910 


56 


62, 395 


38. 771 


12 


108, 904 


67. 670 


57 


60,774 


37. 764 


13 


108, 486 


67. 410 


58 


59, 135 


36.745 


14 


108, 036 


67. 131 


59 


57, 478 


35.716 


15 


107, 553 


66. 830 ! 


60 


55,802 


34. 674 


16 


107, 036 


66.510 


61 


54,110 


33.623 


17 


106, 487 


66. 169 


62 


52,400 


32.560 


18 


105,906 


65.808 


63 


50,675 


31.488 


19 


105, 294 


65. 427 


64 


48, 934 


30.406 


20 


104,649 


65.026 


65 


47, 177 


29.315 


21 


103, 972 


64.606 


66 


45,407 


28. 215 


22 


103, 264 


64.166 


67 


43, 622 


27.106 


23 


102, 524 


63.706 


68 


41, 823 


25.988 


24 


101 , 754 


63. 228 j 


69 


40,012 


24. 862 

■ 


25 


100, 952 


62. 729 ' 


70 


38,188 


23.729 


26 


100, 119 


62. 212 


71 


36,353 


22.589 


27 


99, 257 


61. 676 


72 


34,506 


21.441 


28 


98,364 


61. 122 


73 


32, 648 


20.287 


29 


97,441 


60.548 


74 


30,781 


19.127 


30 


96,488 


59. 956 


75 


28,903 


17.960 


31 


95, 506 


59. 345 


76 


27,017 


16.788 


32 


94, 495 


58. 716 


77 


25, 123 


15. 611 


33 


93, 455 


58. 071 


78 


23,220 


14.428 


34 


92,387 


57. 407 


79 


21,311 


13.242 


35 


91,290 


56. 725 


80 


19,394 


12.051 


36 


90,166 


56. 027 


81 


17, 472 


10.857 


37 


89, 014 


55. 311 


82 


15, 545 ' 


9.659 


38 


87,835 


54. 579 


83 


13, 612 


8.458 


39 


86,629 


53. 829 


84 


11,675 


7.255 


40 


85, 396 


53.063 


" 85 


9,735 


6.049 


41 


84,137 


52. 281 


86 


7,792 


4.842 


42 


82,853 


51. 483 


87 


5,846 


3.632 


43 


81,543 


50.669 


88 


3,898 


2.422 


44 


80,208 


49.840 


89 


1,949 


1.211 


45 


78,849 


48. 995 


90 





0.000 
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Table 4. — For projection of maps of large areas — Continued. 
[Extracted from Appendix No. 6, U. S. Coast and Geodetic Survey Report for 1884.] 

ARCS OF THE PARALLEL IN METERS. 



Latitude. 



24 00 
10 
20 
30 
40 
50 

25 00 
10 
20 
30 
40 
50 

26 00 
10 
20 
30 
40 
50 

27 00 
10 
20 
30 
40 
50 

28 00 
10 
20 
30 
40 
50 

29 00 
10 
20 
30 
40 
50 

30 00 
10 
20 
30 
40 
50 

31 00 
10 
20 
30 
40 
50 

32 00 
10 
20 
30 
40 
50 



Value of 1'. 



1695.9 
1693. 7 
1691.5 
1689.3 
1687.0 
1684. 8 

1682. 5 
1680.3 
1678.0 
1675. 7 
1673.3 
1671.0 

1668. 7 
1666.3 
1663. 9 
1661.5 
1659.1 
1656.7 

1654.3 
1651.8 
1649.4 
1646*9 
1644.4 
1641.9 

1639.4 
1636.9 
1634. 3 
1631.8 

1629. 2 

1626. 6 

1624.0 
1621.4 
1618. 8 

1616. 1 
1613. 5 
1610. 8 

1608.1 
1605.4 
1602.7 
1600.0 

1597. 3 

1594. 5 

1591. 8 
1589.-0 

1586. 2 

1583. 4 

1580. 6 

1577. 8 

1574. 9 
1572. 1 
1569.2 
1566.3 
1563.4 
1560.5 



Latitude. 



33 00 
10 
20 
30 
40 
50 

34 00 
10 
20 
30 
40 
50 

35 00 
10 
20 
30 
40 
50 

36 00 
10 
20 
30 
40 
50 

37 00 
10 
20 
30 
40 
50 

38 00 
10 
20 
30 
40 
50 

39 00 
10 
20 
30 
40 
50, 

40 00 
10 
20 
30 
40 
50 

41 00 
10 
20 
30 
40 
50 



1 

Value of 1'. j 


Latitude. 


Value of 1'. 


l 

i 

1557.6 1 


o r 

42 00 


1380.9 


1554.7 


10 


1377. 3 


1551.7 


20 


1373. 7 


1548. 7 


30 


1370. 


1545.8 


40 


1366.4 


1542. 8 


50 


1362. 7 


1539. 8 


43 00 


1359.1 


1536. 8 


10 


1355.4 


1533. 7 


20 


1351.7 


1530. 7 


30 


1348.0 


1527. 6 


40 


1344. 3' 


1524.6 


50 


1340.5 


1521. 5 


44 00 


1336.8 


1518. 4 


10 


1333.1 


1515. 3 


20 


1329.3 


1512. 2 


30 


1325. 5 


1509.1 


40 


1321. 7 


1505. 9 


50 


1318. 


1502.8 


45 00 


1314. 2 


1499.6 


10 


1310. 3 


1496.4 


20 


1306.5 


1493. 2 


30 


1302.7 


1490. 


40 


1298. 8 


1486. 8 


50 


1295.0 


1483. 6 


46 00 


1291.0 


1480. 3 


10 


1287. 2 


1477. 1 


20 


1283.3 


1473. 8 


30 


1279. 4 


1470. 5 


40 


1275. 5 


1467. 2 


50 


1271.6 


1463. 9 


47 00 


1267. 6 


1460.6 


10 


1263.7 


1457. 3 


20 


1259. 7 


1453. 9 


30 


1255. 8 


1450. 6 


40 


1251. 8 


1447.2 


50 


1247. 8 


1443.8 


48 00 


1243. 8 


1440. 4 


10 


1239. 8 


1437.0 


20 


1235.8 


1433. 6 


30 


1231. 7 


1430. 2 


40 


1227. 7 


1426. 7 


50 


1223. 6 


1423. 3 


49 00 


1219. 6 


1419.8 


10 


1215. 5 


1416. 3 


20 


1211.4 


1412. 8 


30 


1207. 3 


1409. 3 


40 


1203. 2 


1405. 8 


50 


1199. 1 


1402. 3 


50 00 


1195. 


1398. 8 


10 


1190.8 


1395. 2 


20 


1186. 7 


1391. 6 


30 


1182. 5 


1388.1 


j 40 


1178. 4 


1384. 5 


i 50 

i 


1174. 2 
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Table 4. — Fur projections of map* of large areas — Continued. 

COORDINATES OF CURVATURE. 









Natural set 


lie.— 


Values of X and Y in meters. 








Latitude 24°. 




Latitude 25°. 


Lor 

ttM 




Latitude 26° 




Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


lgi- 
ie. 


X 


Y 


o 


/ 






o 


/ 






o 


t 






1 


00 


101,753 


361 


1 


00 


100,951 


372 


1 


00 


100,118 


383 


2 


00 


203,500 


1,446 


2 


00 


201,896 


1,489 


2 


00 


200,231 


1,532 


3 


00 


305,237 


3,250 


3 


00 


302,831 


3,351 


3 


00 


300,332 


3,447 


4 


00 


406,959 


5,778 


4 


00 


403, 749 


6,957 


4 


00 


400, 416 


6,128 


6 


00 


508,660 


9,028 


5 


00 


504,645 


9, 307 


5 


00 


500,476 


9,574 


6 


00 


610,336 


13,001 


6 


00 


605,514 


13, 401 


6 


00 


600,506 


13,786 


7 


00 


711,981 


17,695 


7 


00 


706,349 


18, 239 


7 


00 


700,601 


18,763 


8 


00 


813,590 


23,109 


i 8 


00 


807, 146 


23, 821 


8 


00 


800,456 


24,505 


9 


00 


915, 159 


29,245 


9 


00 


907,899 


30, 146 


9 


00 


900,364 


31, 011 


10 


00 


1,016,681 


36,102 


10 


00 


1,008,603 


37, 215 


10 


00 


1,000,218 


38,282 


11 


00 


1,118,152 


43,679 


11 


00 


1,109,252 


45,026 


11 


00 


1,100,015 


46,316 


12 


00 


1,219,566 


51,977 


12 


00 


1,209,841 


53,578 


, 12 


00 


1,199,747 


55,114 


13 


00 


1,320,919 


60,994 


13 


00 


1,310,364 


62, 873 


: 13 


00 


1,299,409 


64,675 


14 


00 


1,422,205 


70,731 


, 14 


00 


1,410,815 


72,909 


1 14 


00 


1,398,994 


74,998 


15 


00 


1,523,420 


81,186 


15 


00 


1,511,190 


83, 685 


15 


00 


1,498,498 


86,082 


16 


00 


1,624,558 


92,360 


16 


00 


1,611,483 


95, 202 


16 


00 


1,597,914 


97,928 


17 


00 


1,725,614 


104,251 


17 


00 


1,711,688 


107, 458 


17 


00 


1,697,237 


110,534 


18 


00 


1,826,583 


116,859 


; is 


00 


1,811,800 


120, 453 


18 


00 


1,796, 460 


123,899 


19 


00 


1, 927, 460 


130, 184 


19 


00 


1,911,813 


134,186 


19 


00 


1,895,578 


138,023 


20 


00 


2,028,240 


144, 225 


20 


00 


2,011,722 


148,656 


! 20 


00 


1,991,585 


152,905 


21 


00 


2, 128, 918 


158,981 


21 


00 


2,111,522 


163,862 


i ** A 


00 


2,093,475 


168,544 


22 


00 


2,229,488 


174,451 


22 


00 


2,211,207 


179,805 


! -22 


00 


2,192,243 


184,939 


23 


00 


2,329,946* 


190,634 


23 


00 


2,310,771 


196, 482 


23 


00 


2,290,882 


202,089 


24 


00 


2,430,287 


207, 530 


24 


00 


2,410,210 


213,894 


24 


00 


2, 389, 387 


219, 993 


26 


00 


2, 530, 505 


225, 138 


', 25 


00 


2,509,518 


232, 038 


25 


00 


2,487,753 


238,650 


26 


00 


2,630,596 


243,458 


26 


00 


2,608,689 


250, 914 


26 


00 


2,585,973 


258,061 


27 


00 


2,730,554 


262, 487 


27 


00 


2, 707, 718 


270, 621 


27 


00 


2,684,042 


278, 222 


28 


00 


2,830,374 


282,225 


28 


00 


2,806,600 


290,859 


28 


00 


2.781,953 


299,132 


29 


00 


2,930,052 


302,671 


29 


00 


2, 905, 329 


311,925 


29 


00 


2,879,702 


320,788 


30 


00 


3,029,582 


323,825 


30 


00 


3,003,900 


333, 718 


30 

i 


00 


2, 977, 281 


343, 197 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 







Natural scale.- 


-Values of X and Y in meters. 








Latitude 27° 


> 




Latitude 28* 


> 






Latitude 29° 




Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


o t 






o / 






o 


/ 






1 00 

2 00 

3 00 

4 00 


99,256 
198,505 
297,742 
396,960 


393 
1,573 
3,539 
6,291 


1 00 

2 00 

3 00 

4 00 


98,363 
196,719 
295,062 
393,385 


403 
1,612 
3,627 
6,447 


1 

2 
3 
4 


00 
00 
00 
00 


97,439 
194,872 
292,291 
389,689 


412 
1,649 
3,710 
6,595 


5 00 

6 00 

7 00 

8 00 

9 00 


496,154 
595,316 
694,440 
795,522 
892,554 


9,829 
14,154 
19,264 
25,159 
31,839 


5 00 

6 00 

7 00 

8 00 

9 00 


491,682 
589,945 
688,168 
786,347 
884,472 


10,073 
14,505 
19,741 
25,782 
32,627 


5 
6 
7 
8 
9 


00 
00 
00 
00 
00 


487,059 
584,394 
681,687 
778,931 
876,120 


10,305 
14,838 
20,194 
26,374 
33,376 


10 00 

11 00 

12 00 

13 00 

14 00 


. 991,529 
1,090,442 
1,189,287 
1,288,057 
1,386,746 


39,303 
47,551 
56,583 
66,398 
76,995 


10 00 

11 00 

12 00 

13 00 

14 00 


982,537 
1,080,537 
1,178,464 
1,276,312 
1,374,075 


40,276 
48,728 
57,983 
68,040 

78,899 


10 
! 11 
12 
13 
14 


00 
00 
00 
00 

00 


973,246 
1,070,302 
1,167,282 
1,264,178 
1,360,983 


41,199 
49,845 
59,313 
69,601 
80,706 


15 00 

16 00 

17 00 

18 00 

19 00 


1,485,348 
1,583,857 
1,682,267 
1,780,570 
1,878,762 


88,374 
100,534 
113,474 
127,193 
141,690 


15 00 

16 00 

17 00 

18 00 

19 00 


1,471,745 
1,569,315 
1,666,781 
1,764,135 
1,861,371 


90,558 
103,017 
116,2/5 
130,331 
145,185 


15 
16 
17 
18 
19 


00 
00 
00 
00 
00 


1,457,691 
1,554,295 
1,650,787 
1,747,161 
1,843,410 


92,631 
105,375 
118,935 
133,311 
148,502 


20 00 

21 00 

22 00 

23 00 

24 00 


1,976,836 
2,074,786 
2,172,606 
2,270,289 
2,367,830 


156,966 
173,018 
189,845 
207,447 
225,823 


20 00 

21 00 

22 00 

23 00 

24 00 


1,958,481 
2,055,460 
2,152,302 
2,248,998 
2,345,544 


160,835 
177.280 
194,518 
212,550 
231,374 


20 
21 
22 
23 
24 


00 
00 
00 
00 
00 


1,939,527 
2,035,505 
2,131,338 
2,227,020 
2,322,539 


164,806 
181,324 
198,953 
217,392 
236,640 


25 00 

26 00 

27 00 

28 00 

29 00 
SO 00 


2,465,222 
2,562,459 
2,659,535 
2,756,445 
2,853,181 
2,949,739 


244,970 
264,889 
285,577 
307,035 
329,259 
352,249 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,441,932 
2,538,156 
2,634,210 
2,730,087 
2,825,779 
2,921,284 


250,988 
271,391 
292, D82 
314,559 
337,321 

360,866 

i 


25 
26 
27 
28 
29 
30 


00 
00 
00 
00 
00 
00 


2,417,893 
2,513,074 
2,608,075 
2,702,890 
2,797,511 
2,891,931 


256,695 
277,558 
299,224 
321,694 
344,964 
369,036 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 



Natural scale. — Values of X and Y in meters. 


Latitude 30°. 


Latitude 31°. 


Latitude 32°. 


Longi- 
tude. 


X 

96,487 
192,967 
289,432 
386,875 

482,288 
678,666 
674,998 
771,279 
867,602 

963,658 
1,059,741 
1,155,744 
1,251,658 
1,347,477 

1,443,193 
1,538,800 
1,634,290 
1,729,654 
1,824,887 

1,919,982 
2,014,930 
2,109,725 
2,204,359 
2,298,825 

2,393,116 
2,487,224 
2,581,144 
2,674,867 
2,768,385 
2,861,694 


Y 

i 

421 
1,684 
3,789 
6,735 

10,523 
15,163 
20,623 
26,934 
34,084 

42,074 
50,903 
60,570 
71,074 
82,415 

94,591 
107,603 
121,449 
136,127 
151,637 

167,977 
185, 147 
203,143 
221,966 
241, 616 

262,089 
283,383 
305,498 
328, 432 
352, 183 
376,749 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


t 

1 00 

2 00 

3 00 

4 00 

5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 

12 00 

13 00 

14 00 

15 00 

16 00 

17 00 

18 00 

19 00 

20 00 

21 00 

22 00 

23 00 

24 00 

25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


/ 

1 00 

2 00 

3 00 

4 00 

5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 

12 00 

13 00 

14 00 

15 00 

16 00 

17 00 

18 00 

19 00 

20 00 

21 00 

22 00 

23 00 

24 00 

25 00 

26 00 

27 Ofr* 

28 00 

29 00 

30 00 


95,505 
191,002 
286,484 
381,913 

477,371 
572,760 
668,103 
763,392 
858,619 

953,777 
1,048,858 
1,143,854 
1,238,758 
1,333,561 

1,428,257 
1,522,837 
1,617,294 
1,711,621 
1,805,810 

1,899,852 
1,993,740 
2,087,468 
2,181,027 
2,274,411 

2,367,610 
2,460,618 
2,553,427 
2,646,029 
2,738,418 
2, 830, 586 


429 
1,717 
3,863 
6,867 

10,729 
15,460 
21,027 
27,461 
34,751 

42,897 
51,898 
61,753 
72,462 
84,024 

96,437 
109, 701 
123,815 
138,777 
154,586 

171,241 
188,741 
207,085 
226,270 
246,295 

267,159 
288,860 
311,396 
334,765 
358,966 
383,997 


O t 

1 00 

2 00 

3 00 

4 00 

5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 
: 12 00 

13 00 

14 00 

15 00 

16 00 

17 00 

18 00 

19 00 

20 00 

21 00 

22 00 
; 23 00 
! 24 00 

' 25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


94,494 
188,980 
283,449 
377,894 

472,307 
666,680 
661,004 
766,272 
849,475 

943,605 
1,037,655 
1,131,616 
1,225,480 
1,319,239 

1,412,885 
1,506,411 
1,699,808 
1,693,067 
1,786,182 

1,879,144 
1,971,946 
2,064,579 
2,157,035 
2,249,305 

2,341,385 
2,433,264 
2,524,935 
2,616,390 
2,707,621 
2,798,621 


437 
1,748 
3,933 
6,991 

10,922 
15,727 
21,404 
27,954 
35,375 

43,667 
52,829 
62,861 
73,761 
85,529 

98,164 
111,664 
126,029 
141,256 
157,346 

174,296 
192,105 
210,772 
230,295 
250,672 

271,901 
293,981 
316,910 
340,686 
365,307 
390,770 



GANNETT.] 



GEOGRAPHIC TABLES AND FORMULAS. 



35 



Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 



• 




Natural scale.— 


-Values of X and Y in meters. 


• 






Latitude 33° 


i 




Latitude 34 c 


>^ 




Latitude 35° 


• 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


I 
Y 


Longi- 
tude. 


X 


Y 


o / 






O r 






o / 






1 00 

2 00 

3 00 

4 00 


93,454 
186,899 
280,328 
373,731 


444 
1,777 
3,997 
7,106 


1 00 

2 00 

3 00 

4 00 


92,385 
184,762 
277, 121 
369,454 


451 
1,803 
4,057 
7,212 


1 00 

2 00 

3 00 

4 00 


91,289 
182,568 
273,830 
365,064 


467 
1,828 
4,112 
7,310 


5 00 

6 00 

7 00 

8 00 

9 00 


467,100 
560,428 
653,704 
746,922 
840,072 


11,102 
15,986 
21,757 
28,414 
35,957 


5 00 

6 00 

7 00 

8 00 

9 00 


461,751 
554,004 
646,205 
738,344 
830,413 


11,268 
16,225 
22,082 
28,839 
36,494 


6 00 

6 00 

7 00 

8 00 

9 00 


466,261 
547,412 
638,509 
729,542 
820,501 


11,421 
16,445 
22,381 
29,229 
36,987 


10 00 

11 00 

12 00 

13 00 

14 00 


933,146 
1,026,136 
1,119,033 
1,211,829 
1,304,515 


44,385 
53,697 
63,893 
74,971 
86,931 


10 00 

11 00 

12 00 

13 00 

14 00 


922,403 
1,014,305 
1,106,110 
1,197,809 
1,289,395 


45,048 
54,499 
64,846 
76,089 
88,227 | 


10 00 

11 00 

12 00 

13 00 

14 00 


911,379 
1,002,166 
1,092,850 
1,183,426 
1,273,884 


45,656 
55,234 
65,721 
77,115 
89,415 


15 00 

16 00 

17 00 

18 00 

19 00 


1,397,083 
1,489,526 
1,581,834 
1,673,998 
1,766,011 


99,771 
113,491 
128,089 
143,564 
159,914 


15 00 

16 00 

17 00 

18 00 

19 00 


1,380,858 
1,472,190 
1,563,381 
1,654,423 
1,745,308 


101,258 
115, 180 
129,993 
145,696 
162,287 


15 00 

16 00 

17 00 

18 00 

19 00 


1,364,214 
1,454,407 
1,544,454 
1,634,347 
1,724,076 


102,619 
116,728 
131,738 
147,650 
164,460 


20 00 

21 00 

22 00 

23 00 

24 00 


1,857,866 
1,949,553 
2,041,062 
2,132,387 
2,223,521 


177, 138 
195,234 
214,201 
234,037 
254,740 


20 00 

21 00 

22 00 

23 00 

24 00 


1,836,026 
1,926,569 
2,016,929 
2,107,097 
2,197,065 


179,763 
198, 124 
217,368 
237,493 
258,497 


20 00 

21 00 

22 00 

23 00 

24 00 


1,813,632 
1,903,006 
1,992,190 
2,081,174 
2,169,949 


182,168 
200,772 
220,268 
240,657 
261,936 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,314,453 
2,405,176 
2,495,680 
2,585,961 
2,676,007 
2,765,812 


276,309 
298,741 
322,034 
346,187 
371, 197 
397,061 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,286,823 
2,376,363 
2,465,677 
2,554,756 
2,643,591 
2,732,175 


230,378 
303,134 
326, 763 
351,262 
376,629 
402,863 


25 00 

26 00 

27 00 

28 00 

29 0C 

30 00 


2,258,507 
2,346,838 
2,434,934 
2,522,787 
2,610,386 
2,697,724 


284,102 
307,154 
331,089 
355,905 
381,698 
408,168 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 







Natural scale.- 


—Values of X and Y meters. 






' 




Latitude 36° 






Latitude 37° 








Latitude 38° 




Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


o t 






o / 






o 


/ 






1 00 

2 00 

3 00 

4 00 


90,164 
180,319 
270,455 
360,562 


462 
l r 850 
4,162 

7,399 

i 


1 00 

2 00 

3 00 

4 00 


89,012 
178,015 
266,997 
355,951 


467 
1,870 
4,207 
7,479 


1 

2 
3 

4 


00 
00 
00 
00 


87,833 
175,656 
263,458 
351,230 


472 
1,888 
4,247 
7,549 


5 00 

6 00 

7 00 

8 00 

9 00 


450,631 
540,653 
630,618 
720,617 
810,340 


11,560 
16,645 
22,652 
29,583 
37,435 


5 00 

6 00 

7 00 

8 00 

9 00 


444,865 
533,730 
622,536 
711,273 
799,932 


11,685 
16,824 
22,896 
29,901 
37,838 


5 
6 

7 
8 
9 


00 
00 
00 
00 
00 


438,962 
526,643 
614,263 
701,812 
789,280 


11,795 
16,983 
23,112 
30,183 
38,195 


10 00 

11 00 

12 00 

13 00 

14 00 


900,078 

989,720 

1,079,259 

1,168,684 

1,257,987 


46,209 
55,903 
66,515 
78,046 
90,494 


10 00 

11 00 

12 00 

13 00 

14 00 


888,503 

976,975 

1,065,340 

1,153,587 

1,241,707 


46,706 
56,503 
67,229 
78,882 
91,462 


10 

i 11 

: 12 

; 13 

14 


00 
00 
00 
00 
00 


876,657 

963,933 

1,051,098 

1,138,141 

1,225,053 


47,145 
57,034 
67,860 
79,622 
92,319 


15 00 

16 00 

17 00 

18 00 

19 00 


1,347,156 
1,436,184 
1,526,061 
1,613,777 
1,702,324 


103,856 
118, 133 
133,323 
149,423 
166,433 


15 00 

16 00 

17 00 

18 00 

19 00 


1,329,690 
1,417,526 
1,505,206 
1,592,721 
1,680,059 


104,967 
119, 395 
134,745 
151,015 
168,203 


15 
16 
17 
18 
19 


00 
00 
00 
00 
00 


1,311,823 
1,398,441 
1,484,899 
1,571,185 
1,657,289 


105,949 
120,511 
136,002 
152,421 
109,767 


20 00 

21 00 

22 00 

23 00 

24 00 


1,790,691 
1,878,870 
1,966,851 
2,054,625 
2,142,183 


184,350 
203,173 
222,899 
243,527 
265,055 


20 00 

21 00 

22 00 

23 00 

24 00 


1,767,211 
1,854,169 
1,940,922 
2,027,462 
2,113,777 


186,307 
205,326 
225,258 
246,099 
267,849 


20 
21 
22 
23 
24 


00 
00 
00 
00 
00 


1,743,202 
1,828,914 
1,914,415 
1,999,694 
2,084,743 


188,037 
207,229 
227,341 
248,370 
270,315 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,229,516 
2,316,613 
2,403,467 
2,490,068 
2,676,407 
2,662,475 


287,479 
310,798 
335,009 
360,111 
386,099 
412,971 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,199,860 
2,285,699 
2,371,287 
2,456,612 
2,541,667 
2,626,441 


290,503 
314,061 
338,519 
363,874 
390,125 
417,267 


25 
26 
27 
28 
29 
30 


00 
00 
00 
00 
00 
00 


2,169,551 
2,254,109 
2,338,406 
2,422,433 
2,506,181 
2,589,639 


293,172 
316,939 
341,613 
367,192 
393,672 
421,050 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 







Natural scale.— 


■Values of X and Y in meters. 








Latitude 39° 






Latitude 40° 






Latitude 41° 




Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


o / 






O / 






o / 






1 00 

2 00 

3 00 

4 00 


86,627 
173,243 
269,889 
346,403 


476 
1,903 
4,281 
7,611 


1 00 

2 00 

3 00 

4 00 


85,394 
170,778 
256,140 
341,470 


479 
1,916 
4,311 
7,663 


1 00 

2 00 

3 00 

4 00 


84,136 
168,260 
252,363 
336,432 


482 
1,927 
4,335 
7,706 


5 00 

6 00 

7 00 

8 00 

9 00 


432,925 
519,396 
605,803 
692,138 
778,388 


11,891 
17,121 
23,300 
30,428 
38,504 


5 00 

6 00 

7 00 

8 00 

9 00 


426,757 
511,990 
597,158 
682,252 
767,260 


11,972 
17,238 
23,460 
30,637 
38,768 


5 00 

6 00 

7 00 

8 00 

9 00 


420,457 
504,428 
588,332 
672,159 
755,897 


12,039 
17,335 
23,691 
30,807 
38,983 


10 00 

11 00 

12 00 

13 00 

14 00 


864,545 

950,598 

1,036,536 

1,122,349 

1,208,027 


47,627 
57,496 
68,409 
80,266 
93,064 


10 00 

11 00 

12 00 

13 00 

14 00 


852,171 

936,975 

1,021,661 

1,106,218 

1,190,636 


47,852 
57,888 
68,875 
80,811 
93,695 


10 00 

11 00 

12 00 

13 00 

14 00 


839,637 

923,067 

1,006,475 

1,089,752 

1,172,886 


48,118 
58,209 
69,266 
81,268 
94,212 


15 00 

16 00 

17 00 

18 00 

19 00 


1,293,559 
1,378,934 
1,464,144 
1,549,177 
1,634,023 


106,802 
121,479 
137,093 
153,642 
171,124 


15 00 

16 00 

17 00 

18 00 

19 00 


1,274,904 
1,359,012 
1,442,949 
1,526,704 
1,610,267 


107,525 
122,300 
138,017 
154,676 
172,272 


15 00 

16 00 

17 00 

18 00 

19 00 


1,255,866 
1,338,681 
1,421,321 
1,503,775 
1,586,031 


108, 117 
122,971 
138,773 
165,520 
173,210 


20 00 

21 00 

22 00 

23 00 

24 00 


1,718,671 
1,803,113 
1,887,337 
1,971,333 
2,055,091 


189,537 
208,878 
229,146 
250,337 
272,450 


20 00 

21 00 

22 00 

23 00 

24 00 


1,693,628 
1,776,775 
1,859,698 
1,942,387 
2,024,833 


190,805 
210,272 
230,671 
251,998 
274,252 


20 00 

21 00 

22 00 

23 00 

24 00 


1,668,079 
1,749,909 
1,831,509 
1,912,869 
1,993,978 


191,841 
211,409 
231,914 
263,852 
275,719 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,138,602 
2,221,854 
2,304,838 
2,387,545 
2,469,963 
2,552,084 


295,481 
319,429 
344,289 
370,059 
396,736 
424,317 


< 25 00 
i 26 00 

27 00 

28 00 
: 29 00 
: 30 00 


2,107,023 
2,188,948 
2,270,597 
2,351,961 
2,433,029 
2,513,790 


297,430 
321,528 
346,543 
372,473 
399,314 
427,063 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,074,826 
2,155,402 
2,235,695 
2,315,695 
2,395,392 
2,474,774 


299,014 
323,233 
348,374 
374,432 
401,404 
429,287 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 










Natural scale.— 


-Values of X and Y in meters. 








Latitude 42° 


> 


Latitude 43°. 






Latitude 44° 




Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


o 


/ 






o 


/ 






o 


t 






1 


00 


82,851 


484 


1 


00 


81,541 


485 


i i 


00 


80,206 


486 


2 


00 


165,691 


1,935 


2 


00 


163,071 


1,941 


! 2 


00 


160,401 


1,945 


3 


00 


248,508 


4,354 


3 


00 


244,578 


4,367 


; 3 


00 


240,572 


4,375 


4 


00 


331,292 


7,739 


4 


00 


326,050 


7,763 


! 4 

j 


00 


320,708 


7,778 


5 


00 


414,030 


12,092 


5 


00 


407,476 


12,129 


! 5 


00 


400,797 


12,152 


6 


00 


496,712 


17,410 


6 


00 


488,844 


17,464 


1 6 


00 


480,827 


17,496 


7 


00 


579,325 


23,693 


7 


00 


670,143 


23,766 


1 7 


00 


560,786 


23,811 


8 


00 


661,861 


30,941 


8 


00 


651,361 


31,036 


1 8 


00 


640,662 


31,094 


9 


00 


744,305 


39, 152 


9 


00 


732,486 


39,272 


9 


00 


720,445 


39,345 


10 


00 


826,648 


48,325 


10 


00 


818,508 


48,474 


10 


00 


800,122 


48,563 


11 


00 


908,879 


58,459 


11 


00 


894,415 


58,639 


11 


00 


879,681 


58,746 


12 


00 


990,985 


69,553 


12 


00 


975,195 


69,766 


12 


00 


959,110 


69,893 


13 


00 


1,072,956 


. 81,605 


13 


00 


1,056,837 


81,854 


13 


00 


1,038,399 


82,002 


14 


00 


1,154,781 


94,614 


14 


00 


1,136,329 


94,901 


14 


00 


1,117,535 


95,072 


15 


00 


1,236,449 


108,577 


15 


00 


1,216,661 


108,905 


15 


00 


1,196,507 


109,100 


16 


00 


1,317,948 


123,493 


16 


00 


1,296,820 


123,864 


16 


00 


1,275,303 


124,084 


17 


00 


1,399,267 


139,360 


17 


00 


1,376,795 


139,777 


17 


00 


1,353,911 


140,023 


18 


00 


1,480,395 


156,175 


18 


00 


1,456,575 


156,640 


18 


00 


1,432,320 


156,913 


19 


00 


1,561,321 


173, 937 


19 


00 


1,536,148 


174,451 


19 


00 


1,610,519 


174,753 


20 


00 


1,642,035 


192,642 


20 


00 


1,615,505 


193,209 


20 


00 


1,588,496 


193,540 


£ 


00 


1,722,524 


212,289 


21 


00 


1,694,632 


212,909 


21 


00 


1,666,240 


213,270 


22 


00 


1,802,779 


232,874 


22 


00 


1,773,519 


233,551 


22 


00 


1,743,738 


233,942 


23 


00 


1,882,788 


254,396 


1 23 


00 


1,852,155 


255,129 


23 


00 


1,820,980 


255,552 


24 


00 


1,962,540 


276,850 


24 


00 


1,930,528 


277,642 


24 


00 


1,897,955 


278,096 


25 


00 


2,042,024 


300,234 


i 25 


00 


2,008,628 


301,087 


25 


00 


1,974,650 


301,572 


26 


00 


2,121,230 


324,544 


26 


00 


2,086,443 


325,459 


26 


00 


2,051,055 


325,977 


27 


00 


2,200,146 


349,778 


27 


00 


2,163,963 


350,750 


27 


00 


2,127,159 


351,306 


28 


00 


2,278,762 


375,932 


28 


00 


2,241,176 


376,974 


28 


00 


2,202,950 


377,555 


29 


00 


2,357,067 


403,Q02 


1 29 


00 


2,318,071 


404,109 


29 


00 


2,278,417 


404,722 


30 


00 


2,435,062 


430,985 


1 30 


00 


2,394,639 


432,157 


30 


00 


2,353,550 


432,801 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OP CURVATURE. 







Natural scale.— 


Values of X and Y in meters 


• 








Latitude 45° 




Latitude 46°. 






Latitude 47° 


• 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


O 1 






O / 






o 


/ 






1 00 

2 00 

3 00 

4 00 


78,847 
157,682 
236,493 
315,269 


486 
1,946 
4,378 
7,783 


1 00 

2 00 

3 00 

4 00 


77,464 
154,915 
232,342 
309,732 


486 
1,945 
4,376 
7,779 


1 

2 
3 
4 


00 
00 
00 
00 


76,056 
152,100 
228,119 
304,101 


485 
1,942 
4,368 
7,766 


5 00 

6 00 

7 00 

8 00 

9 00 


393,996 
472,663 
551,258 
629,769 
708,184 


12,160 
17,508 
23,826 
81, 114 
39,370 


5 00 

6 00 

7 00 

8 00 

9 00 


387,074 
464,354 
541,562 
618,684 
695,708 


12,153 
17,498 
23,813 
81,096 
39,347 


5 
6 

7 
8 
9 


00 
00 
00 
00 
00 


380,034 
455,904 
531,700 
607,410 
683,020 


12, 131 
17,467 
23,770 
31,040 
39,276 


10 00 

11 00 

12 00 

13 00 

14 00 


786,492 

864,679 

942,735 

1,020,647 

1,098,404 


48,594 
58,782 
69,936 
82,051 
95,127 


10 00 

11 00 

12 00 

13 00 

14 00 


772,623 

849,416 

926,075 

1,002,588 

1,078,943 


48,565 
58,747 
69,893 
82,000 
95,067 


10 
11 
12 
13 
14 


00 
00 
00 
00 
00 


758,620 
833,895 
909,135 
984,227 
1,059,168 


48,477 
58,640 
69,766 
81,849 
94,890 


15 00 

16 00 

17 00 

18 00 

19 00 


1,175,994 
1,253,404 
1,330,624 
1,407,640 
1,484,443 


109, 162 
124,153 
140,099 
156,996 
174,842 


15 00 
15 00 

17 00 

18 00 

19 00 


1, 155, 128 
1,231,131 
1,306,940 
1,382,543 
1,457,928 


109,091 
124,071 
140,003 
156,887 
174,718 


15 

! 16 
17 
18 
19 


00 
00 
00 
00 
00 


1,133,917 
1,208,491 
1,282,868 
1,357,036 
1,430,984 


108,887 
123,837 
139, 738 
166,687 
174,381 


20 00 

21 00 

22 00 

23 00 

24 00 


1,561,019 
1,637,358 
1,713,447 
1,789,276 
1,864,831 


193,635 
213,371 
234,048 
255,663 
278,211 


20 00 

21 00 

22 00 

23 00 

24 00 


1,533,083 
1,607,997 
1,682,657 
1,757,052 
1,831,170 


193,494 
213,212 
233,869 
255,462 
277,987 


20 
21 
22 
23 
24 


00 
00 
00 
00 
00 


1,504,697 
1,578,166 
1,661,377 
1,724,320 
1,796,982 


193,118 
212, 793 
233,405 
264,960 
277,425 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


1,940,103 
2,015,079 
2,089,749 
2,164,100 
2,238.121 
2,311,802 


301,690 
326,097 
351,427 
377,676 
404,841 
432,918 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


1,904,999 
1,978,528 
2,051,746 
2,124,639 
2,197,197 
2,269,410 


301,441 
325,820 
351,120 
877,337 
•404,468 
432,507 


25 
26 
27 
28 
29 
30 


00 
00 
00 
00 
00 
00 


1,869,361 
1,941,415 
2,013,163 
2,084,683 
2,166,663 
2,226,392 


300,824 
325, 146 
350,386 
376,639 
403,602 
431,569 
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Table 4. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 









Natural scale. - 


—Values of X and Y in 


meters. 






1 
Latitude 48°. 


Loi 
tu< 




i 
Latitude 49°. 






Latitude 50° 




Longi- 
tude. 


X 


Y 


ie. 


X 


Y 

i 


Longi- 
tude. 


X 


Y 


o 


/ 






o 


/ 




i 

i 


o 


i 






1 


00 


74,626 


484 


1 


00 


73,172 


482 ; 


1 


00 


71,696 


479 


2 


00 


149,239 


1,936 


2 


00 


146,331 


1,928 


2 


00 


143,379 


1,917 


3 


00 


223,827 


4,355 


3 


00 


219,465 


4,337 


i 3 


00 


215,037 


4,313 


4 


00 


298,377 


7,742 


4 


00 


292,561 


7,709 


1 4 


00 


286,656 


7,667 


5 


00 


372,877 


12,095 


5 


00 


365,606 


12,044 


i 

! 5 


00 


358,224 


11,978 


6 


00 


447,314 


17,414 


6 


00 


438,588 


17,340 


6 


00 


429,727 


17,246 


7 


00 


521,677 


23,698 


7 


00 


511,493 


23,598 


1 7 


00 


501,154 


23,469 


8 


00 


595,951 


30,946 


8 


00 


584,310 


30,815 


8 


00 


572,492 


30,646 


9 


00 


670,125 


39,157 


9 


00 


657,026 


38,991 


9 


00 


643,727 


38,777 


10 


00 


744,186 


48,329 


10 


00 


729,627 


48,123 


i io 


00 


714,847 


47,859 


11 


00 


818,123 


58,461 


11 


00 


802,102 


58,212 


11 


00 


785,839 


57,891 


12 


00 


891,921 


69,552 


12 


00 


874,438 


69,254 


12 


00 


856,691 


68,872 


13 


00 


965,570 


81,598 


13 


00 


946, 622 


81,248 


13 


00 


927,389 


80,798 


14 


00 


1,039,056 


94,598 


14 


00 


1,018,642 


94,191 


14 


00 


997,922 


93,669 


15 


00 


1,112,367 


108,551 


15 


00 


1,090,485 


108,082 


i 15 


00 


1,068,277 


107,482 


16 


00 


* 1,185,491 


123,453 


16 


00 


1, 162, 138 


122,918 


I 16 


00 


1,138,440 


122,234 


17 


00 


1,258,416 


139,302 


17 


00 


1,233,591 


138,697 • 


; n 


00 


1,208,400 


137,923 


18 


00 


1,331,129 


156,096 


18 


00 


1,304,829 


155,416 1 


18 


00 


1,278,144 


154,546 


19 


00 


1,403,618 


173,832 


19 


00 


1,375,840 


173,071 


19 


00 


1,347,660 


172,099 


20 


00 


1,475,871 


192,506 


20 


00 


1,446,613 


191,660 , 


20 


00 


1,416,934 


190,581 


21 


00 


1,547,876 


212,116 


21 


00 


1,517,135 


211, 1M) : 


21 


00 


1,485,956 


209,987 


22 


00 


1,619,620 


232,658 


22 


00 


1,587,394 


231,627 . 


22 


00 


1,554,711 


230,314 


23 


00 


1,691,091 


254,128 


23 


00 


1,657,378 


252,998 


23 


00 


1,623,189 


251,559 


24 


00 


1,762,279 


276,524 


24 


00 


1,727,073 


275,288 j 


24 


00 


1,691,377 


273,717 


25 


00 


1,833,170 


299,842 


25 


00 


1,7%, 470 


298,495 


25 


00 


1,759,262 


296,785 


26 


00 


1,903,752 


324,077 


26 


00 


1,865,554 


322,614 j 


26 


00 


1,826,833 


320,758 


27 


00 


1,974,015 


849,225 


27 


00 


1,934,315 


347,640 ' 


27 


00 


1,894,077 


345,633 


28 


00 


2,043,945 


375,283 


28 


00 


2,002,740 


373,570 1 


28 


00 


1,960,983 


371,404 


29 


00 


2,113,531 


402,245 


, 29 


00 


2,070,817 


400,399 


29 


00 


2,027,538 


398,063 


30 


00 


2,182,762 


430, 107 


i "° 


00 


2,138,536 


428,123 


30 


00 


2,093,731 


425,619 
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Table 5.— Coordinates fur projection qf map* (scale tijVuj). 
[From Smithsonian Geographical Tables.] 



Lati- 

ii]<li.-...f 
immlM. 


mil ,li.,. 

[■Mlilllil- 




AIiwIkxh* ot dcvelopnl pnrnllcl. 


'Jt'l.lllL'i 


Ortin 


Irsof rli 


- 


.Vlimjji- 


V 


5']..TLJfi- 

8. 7i : ,.-', 
8. 7il5 
8. 765 
8. 7l» 
8.764 

kf'in 

*■ i'f- 

8.760 

*! f ■>; 
"■:?!? 

8!f!'.2 
8. 750 

8.749 

8.740 
8.744 

H. 71 
«. 7IJX 

8.7B2 

8. 7 ISO 
8.727 

8! 722 
8.720 

8.71B 

8. 71.) 
S.712 
H.7W 

ti.7W 

*!|SS7 


'0' li>li(,-i 


JtVl.mei 

II .ins 

14. GOO 

IM'II 
1 1. 'XII 
1 1. 1102 
14.601 

14.000 

>>.)■»; 

Il>'2 

14.591 

14.589 
14. -iW) 
1 1. 584 
l-l. .;,-] 

14 ! 57(1 

14. 574 

II. 5lll 
N.5HM 

N !.;..■« 
i-i! -j i^ 

14! Ml 

14.530 

1 1. 521 

11. mi 
n!!;.ii) 

ll! Mill 


a oa 

90 
(0 

30 

U 

2 Oft 

4ft 

30 
U 

a> 

40 

10 
50 

e oo 

20 
40 

30 

so 
8 00 


Jtt. 


2.'l22 
■I 9/~2 
■I 922 

2! '>"'] 
2! iui 

2. 920 

2.020 
2.020 

1 itl.s 

1 itn'i 

2! 915 
2. 915 

lain 

2.(1 111 
2.912 

litlil 

2. 909 

2. 908 
2. WIS 

2.900 
2. 90". 

2.901 

1 <!n>2 
i Ml: 

2.894. 


'".;'. -i-i 
b! mil 

B.84S 

r>. -12 
i. 8-1 i 
!iM0 

5.840 

5. NIB 
5. «I(S< 

!>! s»7 
5.830 

s.nq 

B.829 

5. 828 
5.827 
,). 825 
5.824 
S.823 

5 82ti 
5.818 
5.817 

s!«13 
5.812 

!;,. *« 

(.804 

5. 80S 

6.800 

y 7!»; 

5.794 

r». 7! 11 


U.6H 

ll!<if; 
111171 

1 1 ' ,1,'lit 
ll.t'tl-t 

iiiaei 

11.6.i9 

n!ti5i 
ll.iijl 

ll.tilH 

ll!.i!i:i 

11.417 

iiiiiii, 
"■■ ■"■'":' 


lurhrt. 

ifiixio 

ifi.^l' 

i7!!vlii 

17.5-28 
if!!v!>r. 

]f!.V22 

if! Ms 

if! 5111 
17.511 
17.509 

17.507 

'; ■"I 

]f!i:>ii 
17.446 
17.440 

17. 43.5 
17. 429 
17.424 

if! nil 

17.401 

I7.U95 
17.3*7 

if. 1174 
17.38(1 


?" 


0° 


,. 


! 1 ! IK*! 
17.412 


20 

n 


!ooo 


"001 


:i. wo 

tr.aia 

23. J 1* 
29.020 




2° 


a° 


l]!<W* 

■_-.V ■!',<; 


10 
20 

30 


0.000 
.000 

!oos 


0.000 
!ooi 

!uo4 


17! 413 

iV "2i 


S 

IS 
25 


.. 


.. 


u.ooo 


!uoi 

Ion 

!oo7 


ii. m 

■.''i^ij' 


n'iiwi 


6° 


10 

20 
3ft 

10 
16 

25 


!oo8 


0.000 
!oo-2 

!«m 


r.. 800 
2119.19 


8= 


5. WIS 
it! IK. 
iV ("rli 


!ooi 
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— Coordinate! for projection ofmape (scale tiAso) — Continued. 
[From Smithsonian Geographical Tables.] 



Abscissas of developed parallel. 



GEOGRAPHIC TABLES AND FORMULAS. 

—Coordinate* for projection of maps (scnk ti^sbii) — Continued. 
[From Smithsonian Geographical Tables.] 



Vlu.iyi- IWIcurl- L.Vl.,[isri -ii'l.i.iyi iVlc.UKi W'luT^i 



-. 7:|-J 
i 7-7 

2.7W 



S.7H 

2.710 

i.7<.'7 



GEOGKAraiC TABLES AND FORMULAS. [rau.SM. 

Table 5.—Ooordinatet for projection of maps (scale jnVn)- Continued. 
[Pram 8rni thsor Inn Geographical Tables. ] 



1 Meridit 
lAti- j "Sncw 



^.ihiil' 1 !-. 



l.V],.i 1( >i- 3>'limjri- 
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Table 5. — Coorditudet for projection of map* (teak tuVhj) — Continued. 

[From Smithsonian Geographical Tables.] 



f/lnngi- 10 , loiiBi-l.V!mi(ri-ai'U.(i K i- 



Abscissa* of developed parallel. 



zVl-ni|ti-:Hn'liii] K I. 



Ordinates of developed 





M..ri.li,.- 






'inlll'.'™. 










parallel. 


ji;iri']i<'l* 


































29.113 












,,..s;ui 
















H 


29.1-19 


































SO 


29.154 
















20 


n. ma 












29.1.19 


























SO 


29.104 


































60 


29.169 










10 


6. Mft 














































N 


■i(.:ii-i 
29. ISO 




48 00 
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—Coordinates for projection of maps {scale tiAst) — Continued. 
[From Smithsonian Geographical Tablet.] 

IbHclwait of developt-d iwralU'l. 





KI'l-.riKi 






^ 














































.203 


4.406 
















.180 


4.SS0 
















.163 


4.;«« 
I.31.S 










.m 


4.2*2 
















.113 


4.2-22 


































"064 


iS 




.051 


■1.1113 




.089 


4.079 




- n:S-4 


4.067 




.021 


1. 042 










kU03 


4.0M 
















.984 


a. i-ts 










.m 


3.930 




.969 


3.917 





' Irjlltl- 2U' lulisi- 2-V longi- W I.BItri- 



7ncAr». lneier. 



' irrllTinti-s iil .k'v.-l. i|--il 



10.3JK 12.453 
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— Coordinates fur projection of maps {tcaU jtjlnrt) — Continued. 
[From Smithsonian Geographical Tables.] 



"6."JS7' 



_*baclssat"ol developed parallel. 
.j'l.mgi- l*'lriiiEM.vl l .n S i-.\i , ].ju!.'i-JiVl(..nia-ao']oniil- 

i'l .:■■■■.'■ 

11.711 



GEOGRAPHIC TABLES AND FORMULAS. [wi 

—Coordinate* for projection of maps (seofeTrcVinr)- — Continued. 

[From Smithsonian Geographical Tables.] 

Abscissas of ejevi-loppfl parallel. 



' '■ *** 
it! Ms 



1 7. Mil 

■!»j! ■]'!-. 



GEOGRAPHIC TABLES AND FORMULAS. 

—Coordinates for projection ofmapt (scale tijWj)— Continued. 
[From Smithsonian Geographical Table*.] 



11.711 

17.872 
23.4X9 



is in" (h-vdnpcrl parallel. 



in.lf. iiuli-. 



ad'i.BLKi-ivii.iisi- 





;„,,„, 






















1.248 


2.492 














































1.1SB 


2.306 










1.121 


a.; IS 


L10B 


2.211 










































LOIS 


■j.ii;;: 


im 


2005 










.978 


1.M.-H.1 


.962 


1.924 




1 90S 














.922 


l.sil 


.906 


1.811 



in*.-. tmle. 
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— Coordinates for projection of inapt {scale tw Wh ) — Continued. 
[From Smithsonian Geographical Tables.] 









L-: 177 



s! ii'l 



3.628 




S.546 
8.504 




3,421 


4. 


3.339 


4. 


dim 




3.172 
3.089 


3. 
3. 


3.047 
1. 8M 




i b^ 




2.797 




2.713 


3. 
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Table 6. — Coordinates for projection ofma.pt (scale jj4ej-]- 

[From Smithsonian Geographical Tables.] 





Mi-rirtio- 




Abaclima of d evel oped parallo 1 . 










La ti- 


W 
















1 .Minnies nMrvi-lnpi-d 








ll*™] lei. 






<IV l.in.L'i 




_M'l...i t -i 


■.Yl... lt i 


*rl..ii«i 
































[i.lli.ll.K 

India. 











— 




" 






o , 


India 


India 


JM*» 


/!«■*« 










5.764 


1 1 . ',■»; 


17.293 


33. 1» 


2ft. *li 


31. 5Sii 




0° 




10 


11.461 


5.764 


11.52* 


17.293 


23.067 


28.821 


34.586 


YBl. 




SO 




5.764 


11. Si- 




33. ■<■'■■ 


3ft. *31 










■ 


34.352 


5.7M 


ll. 52" 


17.293 


33. llV 


2S.S2H 


14. 5x3 








10 


45.803 


5.764 






3.3. 0-V, 












H 


57.264 


5.764 


11.527 


17.281 


23.051 


28.818 


34.582 


6 






1 00 


08.704 


5.764 
5.763 


11.527 


17.201 
17.289 


23.054 
23.052 


'28.816 


84.581 
34.579 


i 


iooo 


!ooi 


11.461 


20 


22. 901 










3ft. -13 










SO 


•m. ;m 


;,. 762 


1 1 . 531 


17! -an 


23. (119 


2ft.HH 


3i ; 573 








10 




5. 763 






23.(117 


2H.S09 


31. 571 








SO 


67. 364 

OS. 704 


5.761 
5.761 


11.523 
11.622 


17. 2H 
17.283 


23.015 
23.044 


'28.807 
28.805 


34.568 
34.566 































2= 


30 




11.151 


5.760 


11.530 


17.381 


23.011 




34.. 561 




30 


22. 902 


5. 759 


11.519 






3ft! 797 


34.556 








80 


31.353 


fi. 759 


11.517 


17.276 


33. (.;:. 


38.791 


34. :Vi2 








40 


45.804 


5. 75" 








2>. 7911 










so 


67. '264 


5.767 


11.614 


17.272 


Son 


28.786 
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GEOGRAPHIC TABLES AND FORMULAS. [bu 

. — Coordinate* for projection of map* {xxde ijtj D ) — Continued. 
[From SmlCbsanlan Oeogmphlcal Tables.] 
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OLOGRAPHIC TABLES AND FORMULAS. 

— Coordinate* for projection of map* (gcaU fjIjb) — Continued. 
[From Bm.ithnii.lf.il Geographic*.] Tables.] 
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GEOGRAPHIC TABLES AND POEMULA8. !■«« 

Table 6. — Coordinate for projection of unapt (tcale ni sff ) — Continued. 
[Prom Smithsonian Geographical Tables.] 
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».] GEOGRAPHIC TABLES AND FORMULAS, 

Table 6. — Coordinate* for projection ofmnni (ncale uiji)— Continued. 
[Prom Bmithaonian Geographical Tables, j 
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GEOGRAPHIC TABLES AND FOBMULAS. [an 

Table 6.— Coordinates for projection of map* (scale B1 Uo)— Continued. 
[From Smithsonian Geographical Tables.] 
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GEOGBAPHIC TABLES AND FORMULAS. 

— Coordinates for projecttim of map* (nctife jjJie) — Continued. 
(From Smithsonian Geographical Tablea.] 
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GEOGRAPHIC TABLES AND FORMULAS. [mi. 

6.— Coordinate/ for projection of map* (sooie btIih) — Continued. 
[From Smithsonian Geographical Table*.] 
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GEOGRAPHIC TABLES AND FORMULAS. 
. — Coordinate* for projection ofmap*(ecaU uini) — Continued. 

[From Smithsonian Geographic*] Tables.) 
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67 00 


69.188 


3.147 


6.294 


0.441 


12.588 


15,736 


18.882 


15 
30 


>J1 


!oSl 


10 


11.533 


3.133 






12. .531 


15.664 


18.797 
















!L 356 




15.-WI 










30 


34.689 


3.1 1H 


1." 200 




lili-ti* 


l.V-,23 


1*\V>7 














6.181 


•I. 271 














SO 
58 00 


57.666 
69.199 


3.076 
3.062 


0.152 


9.229 


U3I16 
12.248 


1.5 381 
15.311 


lit 457 
18.373 
































58° 


59° 




10 


11.53l> 
2:1. 07U 


s!(lS4 


(.DM 


9.143 


} "-'- -:i 


15.239 

15 iris 


18.287 

IS. -Jul 




















1'.! o:ii 


!)! "W 








6 






40 


11,. ltd 


3.005 






l-iiiri'l 


1.5025 


IV "211 


10 


!oon 




50 


67. 076 


2.991 


6.981 


8.972 


11,962 


14.953 


17.944 


20 


!030 


!oso 


59 09 


69.210 


2.970 


5.963 


8.' 929 


11.906 


14.882 


17.858 


30 


.on 


!067 


10 


11.537 


2.962 


5.924 


8 886 


11.847 


14 809 


17.771 


20 








-»! 843 




ll! 737 


17. BM 








30 


id. mo 


2. u:ti 


5. WW 




1 1 '. 7.12 




















8. 755 




IL-VJ2 


17. .-.Id 






























60 00 


69.221 


2.890 
2.876 


5.779 
5.760 


8.669 
8.82.1 


11.558 


14.376 


17.837 
17, 249 




60° 


61= 


11 039 


| 


(W 


0002 


30 


23. 1IT7 




5. 721 
















SO 




2. rtlii 


:.. ooi 


8.537 




14. 229 










to 


IB. 1M 




















50 


67.693 


2.810 


5.633 


8.450 


11.260 


14.083 


18.899 


30 


!046 


; iii. : . 










8. W 






16.811 








10 


11. MO 


2.787 


5.. '.74 


8.361 


11 148 


13.936 


16.723 








20 










IK'W 




in. oil! 






























40 


40. 102 








111.1172 




Li. 157 








M 

02 00 


57.702 


2.713 


5:450 


;i 


10. m 


13.641 
13.567 


,..«, 






- m 


6 


0.002 
























10 


11. so 




6.S97 






1:1.493 












23. 0*1 


2.684 


5. 307 


8.051 




13.41* 


1-1.10-2 








90 






;.. 3:17 


8.006 


la 07.-. 
















-;■ ;;;"■; 




7. 961 


10. 615 


l:v ■_'!■,'.' 


1.;..923 








H 


57.710 




5.278 
















S3 00 


09.263 


2.624 


s ™ 


7.872 


10.490 


,3.120 


16.744 









GEOGRAPHIC TABLES AND FOBMULAS. t=i 

Table 6.— Coordinate* for projection of niapt {scale (! l ia )— Continued. 
[From Smith so nlan Geographical Tables.] 





Merltlio- 






■anofdev 


plopcd ^iirellel. 










lati- 


io.I.Ii'. 














Orfi™ 


ti-s.if.it 


M. 


i'lonci- 


0'L.iliiii 


j'l.jnti- 


JO'ltmgi- 25' longi- 


iU'l.jliBi 




ik-jiriH- 




tufle. 


tufle. 


tude. 


inde. 


,u<1r * 










Incliei. 


Inchn. 


Jwfc-.. 


/itW«*. 


IMIiw, 


lHdia 


" J1Mto _ 


w 






63 00 


69.253 


2.824 


5.248 


7.872 


10.498 


13.120 


16.744 


63° 


84° 




ll.:,ll_ 






















■I ..'j-i 


■!'■ ^ 


7^s2 


in!,::.. 


12^ 'J7II 


ir^.H.4 








SO 


7.1. t:\-A 


2. 579 




7. 737 




12. «':'. 














2. 584 




7. li'i-j 


]LI.2:V, 




V,.:l\: 








60 


57.718 


2.549 


5.098 


7.647 


10.198 


12.745 


15.293 


10 


!007 


' ! 1*17 


M 00 


69.262 


2.534 


5.068 


7.602 


10.130 


12.870 


15.203 


20 


.015 
.027 


>i6 


















10 




2.519 


5.037 








15. 112 














5.007 


7. .'.11 




12. 6] IS 


If.. ('22 








30 


■M.6.V. 


2. J»> 


4. 977 


l:fv 


11. U51 


12. 142 


11.11110 
14. "40 










69.272 


2.458 


4. 880 


7.329 


9.772 


12.291 
12.215 


14.749 


_. 




























65" 


66° 


10 


il.MT 


2.428 


4.855 


7.283 


9.711 


12. 139 


14.668 
































4.794 








1 i. 3S3 








s 


-llV im 


2. lis- 


4.764 


7.146 


9. !'27 


ll.U* 










60 


57.735 


2,366 


4.733 


7.109 


9.466 


11.838 


14.199 


15 


!fll4 


"(•"' 


66 00 


69.282 


LtM 


■1.702 


r.oM 


9.406 


It 538 


11. 107 


35 


!040 


\m 


























! ] . ■ !■■ 




















SO 




2. 320 




6.981 


9. 2*2 




13.922 






























10 


.'7' ! r 


-1. 21*1 


4. 57'J 




9.1.'.; 


ll'ifTI 


13. 7: W 






























67° 


68° 


67 00 


M - M1 


*•** 


4.518 


B.77B 


9. 086 


11.294 


13.553 


















2.24B 




0.730 




11.217 










a) 


-Mini 




l! 45.5 




-isn 


11.139 


l:i.W, 
















lj! 637 














J0 


■111.21*1 




1. \t.iA 


11. 590 




IllilW 










60 


67.760 


2.IS1 


4.882 


8.543 


8.724 


10.906 


13. W7 


IS 


'.m 


!osu 


U oo 


11.662 


2.160 


4.331 


0.497 


8.602 


10.750 


12.994 








20 
30 


lili. Mi 


■"hi 


1! 2-;v 

4. £47 


8.336 


■"- ■'£ 


10.1172 


i-Imm! 

12. 7 1- 













40 


it}- 21 Tl 


2 lli:'l 


4. aiNi 


'!- ; *.''! 




lo^ii; 






89 s 


70° 


69 00 


09 309 




4 144 




8288 


10 360 









0.001 


0.001 




























2.066 










12.337 










aii>i 


2. 04(1 






s. 162 


111. 2if2 
































40 


■16.212 


2.1, iy 


4. BIN 


li. 1127 


X. IE«> 


10.111/. 


12. 1 '.".I 








50 


57.764 


1.993 


3.986 


5.980 


7.B73 


9.968 


11.959 








70 00 


69.317 


1.977 


3.966 


6.932 


7.910 


9.888 


11.886 









GEOGRAPHIC TABLES AND FORMULAS. 

Table 6. — Coordinates for projection of map* (<cafe jjJ, b ) — Continued. 

[From Smithsonian Geographical Tables.] 





Mi-ridii..- 




Abscissa* -ol developed parallel. 










Wl^ 


lisil.lis- 














Orilltiatcs of de 


.eloped 














jiiitnll'-'l. 




f '\\'l'lf' 


lit' tfi 


l.VI,.,, K i 


20'i™gi 


2Vll.TIJ.-l 


W'l<.n K L 
















tudo. 
















|..ir,dl.l« 




















„ , 


India. 


lucha. 


tm*a 


AKftn. 


Inch'/. 


Iiichet. 


Iwha. 


val. 






70 00 


69.317 


1.977 
1.962 


v. w> 


6.932 


12 


9.888 


11.805 


70° 


71° 


11.551 


20 
30 


'iul™ 


i.'iwi 


it! *oii 


ft! -it; 


:■ Tr"'t 


9! 729 


li!.;.;.-. 













111! 217 


1.914 


3.828 


.->! 742 






ii!i" ; . 




I,, ell'/. 


Indu*. 


50 


67.772 


1.898 


3.798 


5.695 


7!593 


9.491 


11.389 


,: 


!(W6 


0.001 
.006 


n oo 


69.328 


1.882 


3.765 


ft. 617 


f,sn 


9.112 


11.294 


30 


022 


021 


10 


11.556 


1.866 


3 733 


5.600 


7 166 


9,333 


11 199 


25 


!031 


!lH2 








s! 7111 


ft. 652 


;! 102 


9. 263 


ll!lii;'l 






.047 




si. 667 




















40 






3. 637 


ft. 456 


7. 27ft 


9.131.1 


Uh. 1)1-2 








50 


00.334 


1.803 

1.787 


3.605 
3.574 


■ » 


7.117 


8.931 


ia« 6 




































20 


11.557 
23.114 


vm 


£gg 


5.312 

ft. 264 


:!oiti 


s!;;) 


w.m 













30 


34. 1170 


L73B 


















40 


40. 227 


1.723 


S. 44 ft 


ft. ION 


li.891 


1.611 


in. S3-; 


10 


.005 


.005 


" 


57.784 


1.707 


3.113 


5.120 


0.826 


8.533 


10.210 


io 


!oio 


'.an 


73 00 


60.341 
11. nf* 


1.091 
1.074 


12 


sw 


12 


6.153 


10.144 


30 


!044 


!042 


20 






s! :it; 


4! !>;r> 






u! nfto 










31.674 


1.642 








Si! 211 










40 


s;! too 


1.621, 


: > '-!» 


■l. S7S 


It. Ml) 




It - 7 








— -- 


















74° 






00.348 
11.559 


1.594 
1.578 






6.376 


|;™ 


9.466 








J 


001 


1) 001 


20 






n! iia 


i! .'wft 






y.Jtiy 




!o04 






31.677 


l.ftlft 












IB 




.009 


40 






S. lift*. 




li. 116 


7.645 








.1)1? 


50 


57.7% 


1.513 


3.026 


4.539 


•■** 


7.565 


9.077 


30 


!040 


! 1.138 


75 OO 


00.356 


1.497 




1.190 


5.987 


7.102 


H 








11.660 






l!l64 


!■! !I2" 






7. 3-21 


Ni7-ft 








30 


SI. CM 


1.448 


















40 




1.432 




t.m 


ft. 7211 


7. 1ft- 


S. .V.«l 




76= 




50 
70 00 


67. S01 
69.331 


1.416 
1.399 


2.831 


4.210 


5.696 


6 995 


8.492 


6 






001 


001 


















10 


!oo4 






11.581 


1.383 
















.1108 








2. 733 


4.090 


5.46.1 




3.1 UK 




.016 




3D 


34.683 


1.360 


2. 7U0 




ft. 400 




Si. OKI 




.025 


















C-002 


80 










1.317 


2.634 


3.952 


5.269 




7.903 








77 00 


60.867 


1.301 


2.602 


3.908 


5.204 


6.505 


''™ 











<SA 
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Table 6. — Coordinates for projection of maps (urate Tsfajs) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 

parallels. 




Abscissas of developed parallel. 




5' longi- 
tude. 


W longi- 
tude. 

Inche*. 
2.602 

2.569 
2.536 
2.503 
1470 
2.438 

2.405 

2. 372 
2.339 
2.306 
2.273 
2.240 

2.207 

2. 174 
2. 141 
2.108 
2.075 
2. 042 

2.009 


IW longi- 
tude. 


20* longi- 
tude. 

Inches. 
5.204 

5.138 
5.072 
5.006 
4.941 
4.875 

4.810 

4.744 
4.678 
4.612 
4.546 
4.480 

4.414 

4.348 
4.282 
4.216 
4.150 
4.083 

4.017 


25' longi- 
tude. 

Inche*. 
6.505 

6.423 
6.341 
6.258 
6.176 
6.094 

6.012 

5.930 
5.847 
5.765 
5.683 
5.600 

5. 518 

5.435 
5.352 
5.270 
5.187 
5.104 

5.022 


SOMongi 
rude. 


O 1 

77 00 

10 
20 
30 
40 
60 

78 00 

10 
20 
30 
40 
50 

79 00 

10 
20 
30 
40 
50 

80 00 


Inche*. 
69.367 


Inches. 
1.301 

1.284 
1.268 
1.262 
1.235 
1.219 

1.202 

1.186 
1.169 
1.153 
1.136 
1.120 

1.104 

1.087 
1.070 
1.054 
1.037 
1.021 

1.004 


Inche*. 
3.903 

3.8T>4 
3.804 
3.765 
3.706 
3.656 

3.607 

3.558 
3.508 
3.459 
3.410 
3.360 

3.311 

3.261 
3.211 
3. 162 
3.112 
3.062 

3.013 


Inche*. 
7.805 


11.562 
23.124 
34.686 
46.248 
57.810 

69. 373 


7.707 
7.609 
7.510 
7.411 
7. 313 

7. 214 


11.563 
23.126 
34.689 
46.262 
57. 814 

69.377 


7.115 
7.016 
6.918 
6.819 
6.720 

6.621 


11.564 
23.127 
34.691 
46.255 
57.818 

69.382 


6.522 
6.422 
6.323 
6.224 
6.125 

6.026 







Ordinates of developed 
parallel. 



Longi- 




tude 


TTO 


inter- 


/ / 


val. 




i 


Inches. 


5 


0.001 


10 


.004 


15 


.008 


. 20 


.015 


26 


.023 


30 


.033 




79° 


5 


0.001 


10 


.003 


15 


.007 


20 


.013 


25 


.020 


30 


.028 



78° 



Inches. 

0.001 
.003 
.008 
.014 
.021 
.031 



80° 



0.001 
.003 
.006 
.011 
.018 
.026 



«3,-E,0ORKTfilC TABLES AND FOBMULAB. 
TmiA 1 .— CooTtliiwtrtt/or projection of maps (scale ui/rv)' 



AbwIiWHS •'! developed psmllel. 



Inngl- jT^'lonigl- 10'ltwiKi- 



23.2BS 2. Ml 



m-lim-lS'longl- 



ilr.|in,!,.-,.r.1 v vrl, 1 |. 1 .<l 




GEOGRAPHIC TABLES AND FORMULAS. [snu-Zlt 

. — Coordinates for projection of map* {scale sjJ BIi ) — Continued. 



»( drvrluped puisUel. 



il'longl- 5' longt- 7i'Umgi- 10'longl- 



Ordinate <»E * I »- v-. -In i.p .-*. 1 



.. Luiir!- 






G-EOaSAPHIC TABLES AND FORMULAS. 

1 .— CoOTdinolw /or projection of maps (*caie siisa) — Coatinuad. 
(From Smithsonian Geographical Tabloa.] 



L«ii- 

tfi 
10 
15 

26 

U 
u 

34 00 
OS 

10 
IS 
'JO 

as 
so 

35 
40 
IS 
fit) 
55 

% w 

06 

11) 

90 

n 

3S 
40 

45 

u 

w <» 

OS 

10 
In 
a> 
'25 
;10 
35 
40 
45 
BO 
53 

37 IJ0 


M.-riilJ.-.- 
ii.,1 .li- 




«■* 


— "• 


riujied j mm 11 el. 




Ordlnj 


ssa 


- 


ft.. in 


JL'1.-.iib1 


"fflf 


■{'l.msi 


O'l.niKl 


1'2!'1<.II- 
(rl tilde. 


.Vl-mtfi 


Adte 


Jnelict. 
'.'! 151 

2 144 
2.181 

"' IM 
'.'.132 
J. 130 

1 123 
i lis 
2. )!■'■ 
■J. 413 

■i jus 

2.406 

'_'. IH] 

b,w 

a. Mo 
2.394 

a. 3<n 

-}!>! 

'•'. :!7'J 
'2. 376 
'J. 371 
■J 372 
2.369 

■jiiji 
i ivij 

2 357 
2.364 
.■ >-■: 
8.MI 

3.SM 

'2.330 
'2.336 


i!*oi 

4.897 
1. K!M 
4.887 

l!*78 

i. ma 

l! KeTl 
4,154 

4.150 

1. K45 

i!«ii 

4.826 
1. 821 
4.916 
4.811 
4.807 

i. m 

4. 797 

■1. 773 

1. 7llH 

L 75" 
1. 753 
4.748 
1.743 
4.738 

in 

■L Mi 

4.711 

J. 708 
4.703 

1. till" 


7. 359 

;. 352 

7. 345 
7.338 

7.:bi 

I !1 -'± 

7. ■-*■■ 

1. '282 

7.-276 
7. 267 

?! 216 

7.239 

7.231 
7.224 
7.217 

;! Lin 

7.195 

7 181 
?! 168 

J. 15a 

7. 151 

?! 137 

7! 122 

7! 055 
i'"'-5 


!■! Ht« 

a. tiki 
a! 771 

'•>. 7-Ci 

i; 7:17 

tl! 71* 

iijfii 

11 1212 
M. 623 

ft 613 

9 AH 
9.594 

9.594 

ii! 565 

ii. 565 

11.515 

'■'■ : >- : : 
[•'. >.; 
9.4% 

1.1*6 

:: 4--H1 
'»'. Cjil 

if! 3-.; 

9.356 
9.315 


12. '_V^ 

I-I'j'li' 

I2.it!.' 


Iixehti. 
11.718 

||" 67.1 
11 .i6'2 

lni;.; 

1 1. t _jir, 

l-l! 577 
14.563 

14.549 
II.. W, 

I 1. :.-.11 
I1..V-6 

II 1112 
11.177 

II. i.;t 

li. Mi 

11.391 

1 1" in .i 

11.317 
11.332 
11. 111." 

lli-273 
n.2.V,. 

11 >22V 

1 i. ]<< 

llil.-I'i 
II. 121 
lliillli 

l-lVil 

uiosi 

14.018 


inter 
V«I. 


33° 


«. 


5. 8122 
23 SB7 


V. 

| 

l! 

u 

li 
1! 


1»5 
171 

ih 

t.'.i 
05-2 


at 

71 
12) 


AmSh 

I002 

.004 
.008 
.012 


/orAK. 

.009 

.004 












35" 


U. iiis 

■jal l-.i 


7, 


ioui 


t 




1 2! iiin 










11 

11 
11 


■;•" 
968 
931 
907 

870 
845 

7B5 
7*3 
770 

745 
732 
720 




lMitT 

'J^L'.'.i 

MM! 


TBI, 


iwuti 

.012 






21 
5 
7i 

121 
15 










11, Mil 
IT. 173 
S3 2<fi 
.-J l.V 


37° 


■M 

71 
10 

m 


"i.ii.l 
!UU5 
i 11171 























G.'E.OCraK.YBIC TABLES ASD FORMULAS. [b 

Tfcais.1. — Coordinate* far projeiiUm of map» {nettle tI fa, s )-^kintinaeil. 
[From Smlltuioiilaii Geographical Tables.] 



2.33* I 
2.331 



Uiturl- 



»■] GEOGRAPHIC TABLES AND FOKMULAP. 

Table 7. — Coordinates for projection o/mapi (koU ulu) — Continued. 
[From Smltbaonian Geographical Tables.] 



India. 

"h'.iim 



id. ■;:■/.< 

IS. JKL 



la.065 

la.uis 
runi 

]|L>7'.i 



r±7:n; 

]iv7'li 

riii-.r; 



GEOGBAPHIC TABLES AND FOEMULAa. [mi 

. — Coordinates for projection of maps (scale jiJuj) — Continued. 
[From Smithsonian Geographical Tables.] 

Abwlfsttfliilrtevplopedpnralli'l. 

*'~ '"itulv"" '' 



,-.. Mill 



n. SX, 

n'.m 
at. it) 



ft! Jm;t 


[.. MS 


.V -1(1 

:,! 7w) 

6. "SI 
5.771 


i: 7M 


:..7:::l 
-■■ 7-:l 
fi.51H 


■'■-l;7S 



GEOGHAFHIC TABLES AND FORMULAS. 
Tabli 8 .—('meiiuiiil-n fur projection of maps (tcaU txJVit)- 



IjlI M1J.JI-..I 


AbsdHMm Of tluvolnped parallel. 


Onli nates 


.ifilt'VCl- 


Longitude Interval. 


nped parallel. 












"""""'■ 






5' 


7|' 


10' 


w 






beta. 


lM*t». 


IWht*. 


HuHa. 


■ 


S 


26 00 










7, 




.294 


.911 


.589 




071 


.282 
.889 


.937 
.933 


.533 


'M 


\". 


l021 


Id 




.920 
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Table 8. — Coordinates for projection of maps {scale u^n-) - Continued. 
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Tabu 8.— Co^inoU* fw projection of inapt [»eale „£„,) —Continued. 
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Table 8. — Qjt>rdmat''r> far projection of map* {male, TT J SB ) — Continued. 
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Table %.—CoonlituiU:« /or projection o/ 'maps (scale ^^^^—ConUnn&i. 
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Table 8.— Coordiwil^ for projection of maps (teak n-fcnr)— Continued. 
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Tablb 8. — Coordinates fur projection of maps {scale ^Slvit)— Cgntiauvd. 
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Table 8. — Coordinate* fur prqjection ojmapt {wale jjjg|) flnathUMJ. 
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10 


16. 216 
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Tihle 9. — Areas of quadrilaterals of earth's eurface of SO 1 extent in latitude and longitude. 

[From Smithsonian Geographical Tables. | 



Middle lati- 
'iu«dri lateral. 


in 
sqniin- mill--. 


Middle lati- 
tude or 
quadri lateral. 


Area in 


1>iiUmi( 
quwlri In (rial. 


•suu 


00 
15 

30 
45 


1, 188. 10 
1,188.08 

1,188.05 
1,188.00 


11 00 
11 15 
11 30 

11 45 


1,166.84 
1,165.86 
1, 164. 86 

1,163.85 


22 00 

22 15 
22 30 
12 45 


1, 103. 68 
1,101.77 
1,099.84 
1,097,88 


1 00 
1 15 
1 30 

1 45 


1,187.92 
1,187.82 
1, 187. 70 
1,187.58 


12 00 
12 15 
12 30 
12 46 


1, 162. 81 
1,161.75 
1, 160. 67 
1, 159. 56 


23 00 
23 15 
23 30 
23 45 


1,095.91 
1,093.92 
1,091.90 
1, 089. 87 


2 00 
2 15 
2 30 

2 45 


1, 187. 39 
1, 187. 20 
1,186.99 
1, 386.76 


13 00 
13 15 
13 30 
13 45 


1,158.44 
1, 157. 29 
1, 156. 12 
1, 154. 93 


24 00 
24 15 
24 30 
24 45 


1,087.81 
1,085.74 
1,083.64 
1,081.52 


3 00 
3 16 
3 30 

3 45 


1,186.51 
1,186.24 

1, 185. 95 
1, 185. 62. 


14 00 
14 15 
14 30 
14 45 


1,153.72 
1, 152. 48 
1, 151. 23 
1, 149. 95 


25 00 
25 15 
25 30 
25 45 


1,079.39 
1,077.23 
1,075.05 
1,072. 86 


4 00 
4 15 
4 30 

4 4-5 


1, 185. 28 
1,184.92 
1,184.53 
1, 184. 13 


15 00 
15 15 
15 30 
15 45 


1, 148. 65 
1,147.33 
1, 145. 99 
1,144.63 


26 00 

26 15 
26 30 
26 45 


1,070.64 
1,068.40 
1,066.14 
1,063.86 


5 00 
5 15 
5 30 
S 45 


1, 183. 70 
1, 183. 24 
1, 182. 77 
1, 182. 28 


16 00 
16 15 

16 30 
16 45 


1, 143. 25 
1,141.84 
1, 140. 41 
1,138.96 


27 00 
27 15 
27 30 

27 45 


1,061.56 
1,059.24 
1,056.90 
1,054.54 


a oo 

fl 15 
6 30 

6 45 


1,181.76 
1,181.22 
1,180.66 
1,180.08 


17 00 
17 15 
17 30 
17 45 


1,137.00 
1,136.00 
1,134.49 
1,132.96 


28 00 

28 15 
28 30 
28 45 


1,052.16 
1,049.76 
1,047.34 
1,044.90 


7 00 
7 15 
7 30 

7 45 


1,179.48 
1,178.85 
1, 178. 20 
1,177.53 


18 00 
IS 15 
18 30 
18 45 


1,131.41 
1,129.83 
1, 128. 24 
1,126.62 


29 00 

29 15 
29 30 
29 45 


1,042.44 
1, 039. 97 
1,037.47 
1,034.95 


8 00 
8 15 
8 30 

8 45 


1, 176. 84 
1, 176. 13 
1,175.39 
1,174.63 


19 00 
19 15 
19 30 
19 45 


1,124.98 
1,123.32 
1,121.64 
1, 119. 93 


30 00 

30 15 
30 30 
30 45 


1, 032. 41 
1, 029. 85 
1,027.27 
1,024.68 


8 00 

9 15 
B 30 
9 45 


' 1,173.86 
1,173.06 
1, 172. 23 
1,171.39 


20 00 
20 15 
20 30 
20 45 


1, 118. 21 
1,116.47 
1,114.71 
1,112.92 


31 00 
31 15 
31 30 
31 45 


1,022.06 
1,019.43 
1,016.77 
1,014.10 


10 00 
10 15 
10 30 
10 46 


1, 170. 52 
1,169.63 
1, 168. 73 
1, 167. 80 


21 00 
21 15 
21 30 

21 45 


1, 111. 11 
1, 109. 28 
1,107.44 
1,105.57 


32 00 

32 15 
32 30 
32 45 


1,011.40 
1, 008. 69 
1, 006. 96 
1,003.20 
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n Geograplliea] Tables.] 



[BHLL.1H. 

latitude and 



Mi.ldl 


latt- 


Ar£ain 


Httdlt 

i|iui.lri] 


Ult 


Are.l n 


Middle Uli- 


* TVS ill 


■ Itinrlrllnti'nil. 


•quae mlhs. 




•quire mite. 


qiiMilri lull' nil. 


M[i]iirv mlli'^ 


33 


00 


1,000.43 


44 


00 


860.25 


55 


00 


687.70 


33 


15 


997.64 


U 


15 


856.67 


55 


15 


683.44 


33 


30 


994.83 


44 


30 


BBS. 07 


55 


30 


679. 17 


33 


45 


992.00 


44 


45 


849.46 


55 


45 


674. 89 


34 


00 


989.16 


45 


00 


845.82 


56 


00 


670.60 


34 


15 


986.29 


45 


15 


842. 18 


56 


15 


666.29 


34 


30 




45 


30 


838.51 


56 


30 


661.97 


34 


45 


980. 50 


45 


45 


834.83 


56 


45 


657.64 


35 


00 


977,58 


46 


00 


831.13 


57 


00 


653.29 


35 


15 


974.64 


46 


15 


827.42 


57 


15 


648.93 


36 


30 


971.68 


46 


.30 


823. 68 


57 


30 


644.55 


35 


45 


968.70 


46 


45 


819.94 


57 


45 


640.17 


36 


00 


965.70 


47 


00 


816.18 


58 


00 


635.77 


36 


15 




47 


15 


812.40 


58 


15 


631.36 


36 


30 


959. 65 


47 


30 


808.60 


58 


30 


626.93 


36 


45 


956.60 


47 


45 


804.79 


58 


45 


622.49 


37 


00 


953. 52 


48 


00 


800.97 


59 


00 


618.05 


37 


15 


950.43 


48 


15 


797. 13 


59 


15 


613. 59 


37 


30 


947.32 


48 


30 


793. 27 


59 


30 


609.11 


37 


45 


944.21 


48 


45 


789. 39 


59 


45 


604.62 


38 


00 


941.05 


49 


00 


785.50 


60 


00 


600.13 


38 


15 


937. 88 


49 


15 


781. 60 


60 


15 


695. 62 


38 


30 


934.71 


49 


30 


777.68 


60 


30 


591.09 


38 


45 


931.51 


49 


45 


773. 74 


no 


45 


586. 56 


3D 


00 


928.29 


50 


00 


799. 79 


61 


00 


582.01 


39 


IS 


925.06 


50 




765. 83 


61 


16 


577.45 




30 


921. 80 


50 


30 


761.85 


61 


30 


572. 88 


39 


45 


918. 53 


50 


45 


757.85 


61 


45 


568.30 


40 


00 


915.25 


51 


00 


753.84 


62 


00 


563.71 


40 


15 


911.94 


51 


15 


749. 82 




15 


559. 11 


40 


30 


908.61 


51 


30 


745. 78 


62 


30 


554. 49 


40 


45 


905.27 


51 


45 


741. 72 


62 


45 


549.86 


41 


00 


901.91 


52 


00 


737.65 


63 


00 


545.23 


41 


15 


898. ,54 


52 


15 


733. 57 


63 


15 


540.58 


41 


30 


895. 14 


52 


30 


729.47 


63 


30 


535.92 


41 


45 


891. 73 


52 


45 


725. 36 


63 


45 


531. 25 


42 


00 


888 30 


53 


00 


721.23 


64 


00 


526.67 


42 


IS 


884.85 


S3 


15 


717.08 


64 


15 


521.88 


42 


30 


881.39 


53 


30 


712.93 


64 


30 


517. 17 


42 


45 


877. 91 


53 


45 


708. 76 


64 


45 


512. 46 


43 


DO 


874. 41 


54 


00 


704.57 


65 


00 


607.74 


43 


15 


870.90 


54 


15 


700.38 


65 


15 


503.01 


43 


30 


867. 37 


54 


30 


696.16 


65 


SO 


498. 26 


43 


45 


863.82 


54 


45 


691.94 


65 


45 


493.51 
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Table 9. — Areas of quadrilaterals of earth's surface of S(/ extent in latitude and longi- 
tude — Continued. 

[From Smithsonian Geographical Tables.] 



Middle latitude 
of quadrilat- 
eral. 


Area in square 
miles. 


Middle latitude 
of quadrilat- 
eral. 


Area in square 
miles. 


Middle latitude 
of quadrilat- 
eral. 


Areain8quare 
miles. 


o 


/ 




o 


/ 




o 


/ 




66 


00 


488. 75 


74 


00 


331. 62 


82 


00 


167. 57 


66 


15 


483. 97 


74 


15 


326. 58 


82 


15 


162. 37 


66 


30 


479. 19 


74 


30 


321. 53 


82 


30 


157. 16 


66 


45 


474.40 


74 


45 


316. 48 


82 


45 


151. 95 


67 


00 


469.60 


75 


00 


311.42 


83 


00 


146.74 


67 


15 


464.78 


75 


15 


v 306.36 


83 


15 


141. 53 


67 


30 


459.96 


75 


30 


301.28 


83 


30 


136. 31 


67 


45 


455. 13 


75 


45 


296. 21 


83 


45 


131.09 


68 


00 


450.29 


76 


00 


291. 12 


84 


00 


125. 87 


68 


15 


445. 45 


76 


15 


286.04 


84 


15 


120.64 


68 


30 


440.59 


76 


30 


280. 94 


84 


30 


115. 42 


68 


45 


435.72 


76 


45 


275.84 


84 


45 


110. 18 


69 


00 


430.84 


77 


00 


270. 73 


85 


00 


104.95 


69 


15 


425. 96 


77 


15 


265. 62 


85 


15 


99.72 


69 


30 


421.06 


77 


30 


260. 50 


85 


30 


94.48 


69 


45 


416. 16 


77 


45 


255. 38 


85 


45 


89.25 


70 


00 


411. 25 


78 


00 


250. 25 


86 


00 


84.01 


70 


15 


406.34 


78 


15 


245.12 


86 


15 


78.76 


70 


30 


401. 41 


78 


30 


239. 98 


86 


30 


73.52 


70 


45 


396. 47 


78 


45 


234. 83 


86 


45 


68.27 


71 


00 


391. 53 


79 


00 


229.68 


87 


00 


63.03 


71 


15 


386.58 


79 


15 


224. 53 


87 


15 


57.78 


71 


30 


381.62 


79 


30 


219. 37 


87 


30 


52.53 


71 


45 


376.65 


79 


45 


214. 21 


87 


45 


47.28 


72 


00 


371.68 


80 


00 


209.05 


88 


00 


42.03 


72 


15 


366.70 


80 


15 


203. 88 


88 


15 


36.78 


72 


30 


361.71 


80 


30 


198. 70 


88 


30 


31.53 


72 


45 


356.71 


80 


45 


193. 52 


88 


45 


26.27 


73 


00 


351. 71 


81 


00 


188.34 


89 


00 


21.02 


73 


15 


346.69 


81 


15 


183. 15 


89 


15 


15.76 


73 


30 


341.68 


81 


30 


177. 96 


89 


30 


10.51 


73 


45 


336.65 


81 


45 


172. 77 


89 


45 


5.26 
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:e of 15' extent in latitude and 
[From Smithsonian Geographical Tables.] 



Middle la 


tndc 


Area In 


Middle latitude 


1.1. 






iJde 


Are. In 


of quadrilateral. 


"|l!:irrlliilc- 


■of iiiiadril literal. 


-i|UlUVTlHl[>. 


n] . | luiLlri 1 


[.■ml. 


"liiun.'imk-.-. 


07 


30 


287.02 


5 37 


30 


295.63 


11 


07 


30 


291.59 


15 


00 


297.02 


5 46 


00 


295. 57 




15 


00 


281.47 


22 


30 


287.02 


5 52 


30 


295. 5! 


11 


22 


30 


291.34 


30 


00 


297.01 


6 00 


00 


295.44 


11 


30 


00 


291.22 


37 


30 


297.01 


6 07 


30 


295.37 


11 


37 


30 


291.09 


45 


00 


297.00 


6 15 


00 


295.31 


11 


45 


00 


290.96 


52 


30 


286.99 


6 22 


30 


295.24 




52 


30 


290.83 


1 00 


00 


296.98 


6 30 


00 


295.17 


12 


00 


00 


290.70 


1 07 


30 


296.97 


6 37 


30 


295.09 


12 


07 


30 


290.57 


1 15 


00 


296.96 


6 45 


00 


295. 02 


12 


15 


00 


290.44 


1 22 


30 


296.94 


6 52 


30 


294.95 


12 


22 


30 


290.30 


1 30 


00 


296.93 


7 00 


00 


294.87 


12 


30 


00 


290.17 


1 37 


30 


296.91 


7 07 


30 


294.79 


12 


37 


30 


290.03 


1 45 


00 


296.89 


7 15 


00 


294.71 


12 


45 


00 


289.69 


1 52 


30 


296.87 


7 22 


30 


294. 63 


12 


52 


30 


289. 75 


2 00 


00 


296.85 


7 30 


00 


294.55 


13 


00 


00 


289. 61 


2 07 


30 


296.82 


7 37 


30 


294.47 


13 


07 


30 


289.47 


2 15 


00 


296.80 


7 45 


00 


294. 39 


13 


15 


00 




2 22 


30 


296.77 


7 52 


30 


294. 30 


13 


22 


30 


289. 18 


2 30 


00 


296.75 


8 00 


00 


294.21 


13 


30 


00 


289.03 


2 37 


30 


296.72 


8 07 


30 


294.12 


13 


37 


30 


288.88 


2 45 


00 


296.69 


8 15 


00 


294.03 


13 


45 


00 


288. 73 


2 52 


30 


296.66 


8 22 


30 


293. 94 


13 


52 


3D 


288.58 


3 00 


00 


296. 63 


8 30 


00 


293.85 


14 


00 


00 


288.43 


3 07 


30 


296. (iO 


8 37 


30 


293.75 


14 


07 


30 


288.28 


3 15 


00 


296.56 


8 45 


00 


293.66 


14 


15 


00 


288! 12 


3 22 


30 


296.53 


8 52 


30 


293. 56 


14 


22 


30 


287.96 


3 30 


00 


296.49 


9 00 


00 


293. 47 


14 


SO 


00 


287. 81 


3 37 


30 


296.45 


9 07 


30 


293.37 


y 


37 


30 


287.65 


3 45 


00 


296.41 


9 15 


00 


283. 27 


14 


45 


00 


287. 49 


:: 52 


30 


296.36 


9 22 


30 


293. 16 


14 


52 


30 


287. 33 


4 00 


00 


296.32 


9 30 


00 


293.06 


15 


00 


00 


287.17 


4 07 


30 


296.28 


9 37 


30 


292.95 


15 


07 


30 


287.00 


4 15 


00 


296. 23 


9 45 


00 


292.85 


15 


15 


00 


286. 83 


4 22 


30 


290.18 


9 52 


30 


292.74 


15 


22 


30 


286. 67 


4 30 


00 


296.13 


10 00 


00 


292.63 


15 


30 


00 


286.50 


4 37 


30 


296.08 


10 07 


30 


292.52 


15 


37 


30 


286. 33 


4 45 


00 


296. 03 


10 15 


00 


292.41 


15 


45 


00 


286. 16 


4 52 


30 


2S5.98 


10 22 


30 


292.30 


15 


52 


30 


285.99 


S 00 


00 


295.93 


10 30 


00 


292.19 


16 


00 


00 


285. 82 


5 07 


30 


295.87 


10 37 


30 


292.07 


16 


07 


30 


285.64 


5 15 


00 


295.81 


10 45 


00 


291.95 


16 


15 


00 


285.46 


5 22 


30 


295.75 


10 52 


30 


291. 83 


16 


22 


30 


285.28 


5 ao 


00 


295.69 


11 00 


00 


291.71 


16 


30 


00 


285.10 



GEOGRAPHIC TABLKS AND FORMULAS. 



Middle latitude 


Area In 


Mi. Id]... Is 


Itade 


Area in 


Middle latitude 


Area in 


of quadrilateral. 


■.■lilt! rvi]ii;.-. 


Olfl.0. 


■ In! 


total. 


square miles. 


of qiiadtil 


ami, 


square ndlee. 


16 


87 


30 


284. 92 


22 


07 


30 


275.68 


27 


37 


30 


263.93 


Iti 


45 


00 


284.74 


22 


15 


00 


275.44 


27 


45 


00 


263.64 


Hi 


62 


30 


284.56 


22 




30 


275.20 


27 


52 


30 


263.34 


17 


00 


00 


284.38 


22 


30 


00 


274.96 


28 


00 


00 


263.04 


17 


07 


30 


284.19 


22 


37 


30 


274.72 


28 


07 


30 


262. 74 


17 


15 


00 


284.00 


22 


46 


00 


274.47 


28 




00 


262.44 


17 


22 


30 




22 


52 


30 


274.22 


28 


22 


30 


262. 14 


17 


80 


00 


283^62 


23 


00 


00 


273. 98 


28 


30 


00 


261.84 


17 


37 


30 


283.43 


23 


07 


30 


278. 73 


28 


37 


30 


261.53 


17 


45 


00 


283.24 


23 


15 


00 


273. 48 


28 


45 


DO 


261. 23 


17 


52 


30 




23 


22 


30 


273. 23 


28 




30 


260.92 


18 


00 


00 


282, 86 


23 


30 


00 


272. 98 


29 


00 


00 


260.61 


If 


07 


30 


282.66 


23 


37 


30 


272. 72 


29 


07 


30 


260.30 


is 


15 


00 


282.46 


23 


46 


00 


272. 47 


29 


15 


00 


259.99 


IS 


22 


30 


282.26 


23 


52 


30 


272. 21 


29 


22 


30 


259.68 


IS 


30 


00 


282.06 


24 


00 


00 


271.95 


29 


30 


00 


259. 37 


IS 


:17 


30 


281. 86 


24 


07 


30 


371.69 


29 


37 


30 


259.05 


IS 


45 


00 


281.66 


24 


15 


00 


271.44 


29 


45 


00 


258. 74 


18 


62 


30 


281.45 


24 


22 


30 


271.17 


29 


52 


30 


258. 42 


19 


00 


00 


281. 25 


24 


30 


00 


270. 91 


30 


00 


00 


258. 10 


1H 


07 


30 


281.04 


24 


37 


30 


270.65 


30 


07 


30 


257.78 


19 


15 


00 


280.83 


24 


45 


00 


270. 38 


30 


15 


00 


257. 46 


19 


22 


80 


280.62 


24 


52 


30 


270.11 


30 


22 


30 


357.14 


19 


30 


00 


280.41 


26 


00 


00 


269. 85 


30 


30 


00 


256.82 


Up 


37 


30 


280.20 


26 


07 


30 


269. 58 


30 


37 


30 


256.49 


19 


45 


00 


279.99 


25 


15 


00 




30 


46 


00 


2.56. 17 


19 


52 


30 


279.77 


26 


22 


30 




30 


52 


30 


255.84 ■ 


20 


00 


00 


279.55 


26 


30 


00 


268.76 


31 


00 


00 


255.52 


20 


07 


30 


279.34 


26 


37 


30 


268.49 


31 


07 


30 


255.19 


20 


15 


00 


279. 12 


26 


45 


00 


268.21 


31 


15 


00 


254.86 


20 


22 


30 


278.90 


25 


52 


30 


267. 94 


31 


22 


30 


264.53 


20 


30 


00 


278. 68 


L>ii 


00 


00 


267.66 


31 


30 


00 


254.19 


20 


37 


30 


278.46 


26 


07 


30 


267.38 


31 


37 


30 


253.86 


20 


46 


00 


278.23 


28 


15 


00 


267. 10 


31 


45 


00 


253.53 


20 


52 


30 


278.00 


26 


22 


30 


266.82 


31 


62 


30 


253. 19 


21 


00 


00 


277. 78 


26 


30 


00 


266.54 


32 


00 


00 


252. 85 


21 


07 


30 


277.55 


•Jt.i 


37 


30 


266.25 


32 


07 


30 


252.51 


21 


15 


00 


277. 32 


26 


45 


00 


265.97 


:;■_' 


15 


00 


252. 17 


21 


22 


30 


277.09 


26 


62 


30 


265.68 


:(J 


22 


30 


251.83 


21 


30 


00 


276.86 


27 


00 


00 


265.39 


32 


30 


00 


251.49 


21 


37 


30 


276.63 


27 


07 


30 


265.10 


32 


37 


30 


261.15 


21 


46 


00 


276. 39 


'-•7 


15 


00 


264.81 


32 


45 


00 


250.80 


a 


52 


30 


276.16 


27 


22 


30 


264. 52 


32 


52 


30 


250.45 


82 


00 


00 


275.92 


27 


30 


00 


264. 23 


82 


00 


00 


250.11 
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ilan UcoBraphlcal Tab 



Middle la 


„„,,. 


Area in 


Mian 




„„,,. 


Area It, 




V 111 


tun,. 


Area in 


of (iinidrlUteml. 


i|llllf[|likv. 


i.f-liiri'lrili 


teml. 


square mllea. 


n( qHHiiri lateral. 


-..<imi-i-mili--. 


33 


07 


30 


248.70 


38 


37 


30 


233.28 


44 


07 


30 


214.61 


33 


15 


00 


■249. 41 


38 


45 


00 


232.88 


44 


15 


00 


214. 17 


33 


22 


30 


249.06 


38 


52 


30 


232. 48 


44 


22 


30 


213. 72 


33 


30 


00 


248.71 


39 


00 


oo 


232. 07 


44 


30 


00 


213.27 


33 


37 


30 


248.36 


31) 


07 


30 


231.67 


44 


37 


30 


212.82 




45 


00 


248.00 


SO 




00 


231.27 


44 


46 


00 




33 


52 


30 


247.65 




22 


30 


230. 86 


44 


52 


30 


211.91 


34 


00 


00 


247.29 


39 


30 


00 


230.46 


45 


00 


00 


211.46 


34 


07 


30 


246.93 




37 


30 


230.04 


45 


07 


30 


211.00 


34 


15 


00 


246. 57 




45 


00 


229. 63 


45 


15 


00 


210.66 


34 


22 


30 


246.21 


39 


52 


30 


229. 22 


45 


22 


30 


210.09 


34 


30 


00 


245.85 


40 


00 


00 


228.81 


45 


30 


00 


209.61 


34 


37 


30 


245. 49 


40 


07 


30 


228 40 


45 


37 


30 


209.17 


34 


45 


00 


245. 13 


40 


15 


00 


■I'll'. 99 


1."! 


45 


00 


208.71 


34 


52 


30 


244. 76 


40 


22 


30 


227. 57 


45 


52 


30 


208.25 


35 


00 


00 


244.40 


40 


30 


00 


227. 15 


46 


00 


00 


207.78 


35 


07 


30 


244.03 


40 


37 


30 


226.73 


46 


07 


30 


207.32 


;;.i 


15 


00 


243. 00 


40 


45 


00 


226. 32 


46 


15 


00 


206.86 


35 




30 


243. 2!) 


10 


62 


30 


225. B0 


46 


22 


30 


206.39 


35 


30 


00 


242. 92 


41 


00 


00 


225.48 


4li 


30 


00 


205.92 


35 


37 


30 


242.55 


41 


07 


30 


225.06 


46 


37 


30 


205.45 


35 


45 


00 


242. 18 


41 


15 


00 


224. 64 


46 


45 


00 


204.99 


35 


52 


30 


241.80 


41 


22 


30 


224. 21 


46 


52 


30 


204.52 


Mil 


00 


00 


241.43 


41 


30 


00 


223. 79 


47 


00 


00 


204.05 


36 


07 


30 


241.05 


41 


37 


30 


223. 36 


47 


07 


30 


203.57 


36 


15 


00 


240.07 


41 


45 


00 


222. 93 


47 


15 


00 


203.10 


36 


22 


30 


240.29 


41 


52 


30 


222.50 


47 


22 


30 


202.63 


36 


30 


00 


239.91 


42 


00 


00 


222. 08 


47 


30 


00 


202.15 


36 


37 


30 


239. 63 


42 


07 


30 


221.65 


47 


37 


30 


201- 67 


36 


45 


00 


239. 15 


42 


15 


00 


221.21 


47 


46 


00 


201.20 


36 


52 


30 




42 


22 


30 


220.78 


47 


52 


30 


200.72 


37 


00 


00 


238. 38 


42 


30 


00 


220.35 


IS 


00 


00 


200.24 


B! 


07 


30 


237. 99 


42 


37 


30 


219. 91 


4S 


07 


30 


199.76 


37 


15 


00 


237.61 


42 


45 


00 


219. 48 


48 


15 


00 


199.28 


37 


22 


30 


237. 22 


42 


52 


30 


219.04 


is 


22 


30 


198.80 


37 


30 


00 


236.83 


43 


00 


00 


218.60 


4S 


30 


00 


198.32 


37 


37 


30 


236.44 


43 


07 


30 


218. 16 


48 


37 


30 


197.83 


37 


45 


00 


236.05 


43 


15 


00 


217. 73 


48 


45 


00 


197.35 


37 


52 


30 


235. 66 


43 


22 


30 


217.28 


is 


52 


30 


196.86 


38 


00 


00 


235.20 


43 


30 


00 


216.84 


4!l 


00 


00 


196.38 


38 


07 


30 


234.87 


43 


37 


30 


216.40 


■H-t 


07 


30 


195.89 


38 


15 


00 


234.47 


43 


45 


00 


215.96 


VJ 


15 


00 


195.40 


38 


22 


30 


234.07 


43 


52 


30 


215.51 


49 


22 


30 


194.91 


38 


30 


00 


233. 68 


44 


00 


00 


215.08 


49 


SO 


00 


194.42 
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Table 10.— Areat of 



>' extent in latitude and 



[From Smithsonian Geographical Tablet.) 





.■ iiiiiiiulc 


Area in 


Middle latitude 


Area In 


Middle latitude 


Area in 


ofqnsdrilii 


taiml. 


*<l mi re Miles. 


o! quad ill 




-qua re miles. 


oiqw 


dril 


leral. 


'•(iiiiri-milt-K. 


49 


37 


30 


193.93 


55 07 


30 


171.39 


60 


37 


30 


147.21 


49 


46 


00 


193.44 


55 15 


00 


170.86 


60 


45 


00 


140.64 


49 


52 


30 


192.94 


55 22 


30 


170.33 


till 


62 


30 


146. 07 


50 


00 


00 


192.45 


55 30 


00 


169.79 


61 


00 


00 


145.50 


50 


07 


30 


191.95 


55 37 


30 


160.26 


61 


07 


30 


144.93 


50 


15 


00 


191.46 


55 45 


00 


168. 72 


ill 


15 


00 


144.36 


50 


22 


30 


190.96 


55 52 


30 


168.19 


61 


22 


30 


143. 79 


50 


30 


00 


190.46 


56 00 


00 


167.65 


fil 


30 


00 


143.22 


50 


37 


30 


189.96 


56 07 


30 


167. 11 


ill 


37 


30 


142.65 


50 


45 


00 


180.46 


56 15 


00 


166.57 


(11 


46 


00 


142. 08 


50 


52 


30 


188.96 


56 22 


30 


166.03 


ill 


52 


30 


141.50 


.-.1 


00 


00 


188.46 


56 30 


00 


166.49 


H2 


00 


00 


140.93 


51 


07 


30 


187.96 


66 37 


30 


164.95 


62 


07 


30 


140.35 


51 


15 


00 


187.46 


56 45 


00 


164.41 


H2 


16 


00 


139. 78 


51 


22 


30 


186.95 


56 52 


30 


163. 87 


62 


22 


30 


139.20 


51 


30 


00 


186.45 


57 00 


00 


163.32 


62 


30 


00 


138. 62 


:.l 


37 


30 


185.94 


57 07 


30 


162.78 


62 


37 


30 


138.04 


51 


45 


00 


185.43 


57 15 


00 


162. 23 


62 


46 


00 


137.47 ' 


51 


52 


30 


184.92 


57 22 


30 


161.68 


62 


52 


30 


136.89 


52 


00 


00 


184.41 


57 30 


00 


161. 14 


63 


00 


00 


136.31 


52 


07 


30 


183.90 


57 37 


30 


160.59 


63 


07 


30 


135.73 


52 


15 


00 


183. 39 


57 45 


00 


160.04 


63 


15 


00 


135. 15 


52 


22 


30 


182.88 


57 52 


30 


159. 49 


63 


22 


30 


134.56 


52 


30 


00 


182.37 


58 00 


00 


158.94 


S3 


30 


00 


133.98 


52 


37 


30 


181.85 


58 07 


30 


158. 39 


63 


37 


30 


133.40 


52 


46 


00 


181. 34 


58 15 


00 


157.84 


63 


45 


00 


132.81 


52 


52 


30 


180.82 


58 22 


30 


157..29 


63 


52 


30 


132. 23 


53 


00 


00 


180.31 


58 30 


00 


156.73 


64 


00 


00 


131.64 


53 


07 


30 


179.79 


58 37 


30 


156.18 


64 


07 


30 


131.06 


53 


16 


00 


179.27 


58 45 


00 


155.62 


64 


15 


00 


130.47 


53 


22 


30 


178. 75 


58 52 


30 


155.07 


64 


22 


30 


129. 88 


53 


30 


00 


178.23 


59 00 


00 


154.51 


64 


30 


00 


129.29 


53 


37 


30 


177. 71 


59 07 


30 


153.96 


64 


37 


30 


128. 70 


53 


46 


00 


177. 19 


59 15 


00 


153.40 


64 


45 


00 


128. 12 


53 


62 


30 


176.67 


59 22 


30 


152. 84 


64 


52 


30 


127.53 


54 


00 


00 


176. 14 


59 30 


00 


152. 28 


65 


00 


00 


126.94 


54 


07 


30 


175.62 


59 37 


30 


151. 72 


65 


07 


30 


126.34 




15 


00 


175. 10 


59 45 


00 


151. 16 


66 


15 


00 


125.75 


54 


22 


30 


174. 57 


59 52 


30 


150.60 


65 


22 


30 


125. 16 


54 


30 


00 


174.04 


60 00 


00 


150.03 


65 


30 


00 


124.57 


54 


37 


30 


173.51 


60 07 


30 


149.47 


65 


37 


30 


123.97 




45 


00 


172. 90 


60 15 


00 


148.91 


66 


46 


00 


123. 38 


54 


62 


30 


172.46 


60 22 


30 


148.34 


65 


52 


30 


122. 78 


55 


00 


00 


171.93 


60 30 


00 


147.77 


66 


00 


00 


122. 19 



GEOGRAPHIC TABLE8 AND FORMULAS. 



[BULL. SM. 

a latitude and 
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Mldd 


p Inlhinlc 


Area in 


MMllL' 1,1 


hide 


Area in 


Middle lit 


Hnde 


Area In 


ol quttdrt lateral. 


-iiinremilfs. 


i»f .UH.ilrtl 


tort. 


»qiiiii,:!ni],-,. 


of quadrilateral. 


-.jimrv mi!i- 


tiii 


07 


30 


121.59 


71 


37 


30 


94.78 


77 


07 


30 


67.04 


66 


15 


00 


120.99 


71 


45 


00 


94.16 


77 


16 


00 


66.41 


66 


22 


30 


120.40 


71 


52 


30 


93.54 


77 


22 


30 


85.77 


66 


30 


00 


119.80 


72 


00 


00 


92.92 


77 


30 


00 


65.13 


66 


37 


30 


119.20 


72 


07 


30 


92.30 


77 


37 


30 


64.49 


66 


46 


00 


118.60 


72 


15 


00 


91.68 


77 


45 


00 


03.85 


HK 


62 


30 


118.00 


72 


22 


30 


91.05 


77 


52 


30 


03.20 


67 


00 


00 


117.40 


72 


30 


00 


90.43 


78 


00 


00 


62.56 


07 


07 


30 


110.80 


72 


37 


30 


89.80 


78 


07 


30 


61.92 


(17 


15 


00 


116.20 


72 


46 


00 


89.18 


78 


15 


00 


61.28 


87 


22 


30 


115.59 


72 


62 


30 


88.55 


78 


22 


30 


00.64 


67 


30 


00 


114.99 


73 


00 


00 


87.93 


78 


30 


00 


60.00 


67 


37 


30 


114.39 


73 


07 


30 


87.30 


7s 


37 


30 


59.35 


67 


45 


00 


113.78 


7:; 


15 


00 


86.67 


78 


45 


00 


58.71 


<i7 


52 


30 


113.18 


73 


22 


30 


86.05 


7S 


52 


30 


58.06 


lis 


00 


00 


112.57 


73 


30 


00 


85.42 


T:i 


00 


00 


57.42 


68 


07 


30 


111.97 


73 


37 


30 


84.79 


7!> 


07 


30 


56.78 


liS 


lo 


00 


111.36 


73 


45 


00 


84.16 


79 


16 


00 


56.13 


68 


22 


30 


110.76 


73 


52 


30 


83.53 


79 


22 


30 


55.49 


68 


30 


00 


110. 15 


74 


00 


00 


82.91 


71* 


30 


00 


54.84 


<;s 


37 


30 


109.54 


74 


07 


30" 


82.28 


79 


37 


30 


54.20 


68 


45 


00 


108.93 


74 


15 


00 


81.65 


79 


45 


00 


53.55 


68 


52 


30 


108.32 


71 


22 


30 


81.01 


79 


52 


30 


52.91 


69 


00 


00 


107. 71 


74 


30 


00 


80.38 


SO 


00 


00 


52.26 


69 


07 


30 


107. 10 


74 


37 


30 


79. 75 


80 


07 


30 


51.62 


IV) 


15 


00 


106.49 


74 


45 


00 


79.12 


SO 


15 


00 


50.97 


69 


32 


30 


105.88 


74 


52 


30 


78.49 


Sll 


23 


30 


50.32 


69 


30 


00 


105.27 


75 


00 


00 


77.80 


NO 


30 


00 


49.68 


69 


37 


30 


104.65 


:r. 


07 


30 


77.22 


so 


37 


30 


49.03 


69 


45 


00 


104.04 


75 


15 


00 


76.59 


80 


45 


00 


48.38 


69 


52 


30 


103.43 


75 


22 


30 


75.95 


SO 


52 


30 


47.73 


70 


00 


00 


102. 81 


?r. 


30 


00 


76.32 


81 


00 


00 


47.08 


K 


07 


30 


102.20 


75 


37 


30 


74.69 


81 


07 


30 


46.44 


70 


16 


00 


101.59 


77, 


45 


00 


74.05 


81 


16 


00 


45.79 


70 


22 


30 


100.97 


7.i 


52 


30 


73.42 


81 


22 


30 


45.14 


TO 


30 


00 


100.35 


76 


00 


00 


72.78 


si 


30 


00 


44.49 


70 


37 


30 


99.74 


76 


07 


30 


72.14 


81 


37 


30 


43; 84 


70 


45 


00 


99.12 


76 


IB 


00 


71.51 


SI 


46 


00 


43.19 


70 


52 


30 


98.50 


76 


22 


30 


70.87 


81 


52 


30 


42.64 


71 


00 


00 


97.88 


76 


30 


00 


70.24 


82 


00 


00 


41.89 


71 


07 


30 


97.26 


76 


37 


30 


69.60 


*2 


07 


30 


41.24 


71 


15 


00 


96.65 


76 


45 


00 


68.96 


S^ 


15 


00 


40.59 


71 


23 


30 


96.03 


76 


52 


30 


68.32 


8- 


22 


30 


39.94 


71 


30 


00 


95.41 


77 


00 


00 


67.68 


82 


30 


00 


39.29 
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Table 10. — Areas of quadrilaterals of earth's surface of 15' extent in latitude and 

longitude — Continued. 

[From Smithsonian Geographical Tables.] 



Middle latitude 


Area in 


Middle latitude 


Area in 


Middle latitude 


— « 

Area in 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


o 


/ 


ff 




o 


/ 


f/ 




o 


/ 


ff 




82 


37 


30 


38.64 


85 


07 


30 


25.58 


87 


37 


30 


12.48 


82 


45 


00 


37.99 


85 


15 


00 


24.93 


87 


45 


00 


11.82 


82 


52 


30 


37.34 


85 


22 


30 


24.27 


87 


52 


30 


11.16 


83 


00 


00 


36.69 


85 


30 


00 


23.62 


88 


00 


00 


10.51 


83 


07 


30 


36.03 


85 


37 


30 


22.97 


88 


07 


30 


9.85 


83 


15 


00 


35.38 


85 


45 


00 


22.31 


88 


15 


00 


9.20 


83 


22 


30 


34.73 


85 


52 


30 


21.66 


88 


22 


30 


8.54 


83 


30 


00 


34.08 


86 


00 


00 


21.00 


88 


30 


00 


7.88 


83 


37 


30 


33.42 


86 


07 


30 


20.35 


88 


37 


30 


7.22 


83 


45 


00 


32.77 


86 


15 


00 


19.69 


88 


45 


00 


6.57 


83 


52 


30 


32.12 


86 


22 


30 


19.04 


88 


52 


30 


5.91 


84 


00 


00 


31.47 


86 


30 


00 


18.38 


89 


00 


00 


5.26 


84 


07 


30 


30.81 


86 


37 


30 


17.72 


89 


07 


30 


4.60 


84 


15 


00 


30.16 


86 


45 


00 


17.07 


89 


15 


00 


3.94 


84 


22 


30 


29.51 


86 


52 


30 


16.41 


89 


22 


30 


3.28 


84 


30 


00 


28.86 


87 


00 


00 


15.76 


89 


30 


00 


2.63 


84 


37 


30 


28.20 


87 


07 


30 


15.10 


89 


37 


30 


1.97 


84 


45 


00 


27.54 


87 


15 


00 


14.44 


89 


45 


00 


1.31 


84 


52 


30 


26.89 


87 


22 


30 


13.79 


89 


52 


30 


0.66 


85 


00 


00 


26. 24 


87 


30 


00 


13.13 
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longitude. 
[From Smithsonian Geographical Tables.] 



[BUU..211 

i latitude and 



Middle lati- 


Area In square 


Middle lati- 
tude of 


Area In square 


Middle 


latl- 


Area in square 


i(llii')rilii<iTuL 






'"""' 




quadrilateral. 




05 


132. 01 


7 


25 


130.93 


14 


45 


127.77 


15 


132.01 


7 


35 


130. 88 


14 


55 


127.67 


25 


132.01 


7 


45 


130.84 


15 


05 


127. 58 


o Sfi 


132.00 


7 


55 


130.79 


15 


15 


127.48 


45 


132.00 


8 


05 


130.73 


15 


25 


127.38 


55 


131. SO 


8 


15 


130.68 


15 


36 


127! 28 


1 05 


131. 00 


8 


25 


130.63 


15 


45 


127. 18 


1 15 


131.98 


8 


35 


130.57 


15 


55 


127.08 


1 25 


131.97 


8 


45 


130.51 


16 


05 


126. 98 


1 35 


131.96 


8 


55 


130. 46 


16 


15 


126.87 


1 45 


131.05 


9 


05 


130. 40 


16 


25 


126.77 


1 55 


131.94 


9 


15 


130.34 


16 


35 


126.66 


2 06 


131.93 





25 


130.28 


16 


45 


126.55 


2 15 


131.91 


9 


35 


130. 22 


16 


65 


126.44 


2 25 


131.00 





45 


130.15 




05 


126.33 


2 35 


131.88 


9 


55 


130.09 


17 


15 


126.22 


2 45 


131.86 


10 


05 


130.02 


17 


25 


126.11 


2 55 


131.84 


10 


15 


129.96 


17 


35 


126.00 


3 05 


131.82 


to 


25 


129.89 


17 


45 


125.88 


3 15 


131.80 


10 


35 


129.82 


17 


55 


125.77 


3 25 


131. 78 


10 


45 


129.76 


18 


05 


125.65 


3 35 


131. 76 


10 


55 


129.68 


IS 


IS 


125.54 


3 45 


131. 74 


11 


05 


129.61 


18 


25 


126.42 


3 55 


131. 71 


11 


15 


129.54 


IS 


35 


125.30 


4 05 


131.68 


11 


25 


129.47 


18 


45 


126.18 


4 15 


131.*! 


11 


35 


129. 39 


IS 


56 


125.06 


4 26 


131. 63 


11 


45 


129.32 


19 


05 


124.94 


4 35 


131.60 


" 


55 


129.24 


19 


15 


124.81 


4 45 


131.57 


12 


05 


129.16 


19 


26 


124.69 


4 55 


131.54 


12 


15 


129.08 


19 


35 


124.56 


5 05 


131.50 


12 


25 


129.00 


19 


46 


124.44 


5 15 


131. 47 


12 


35 


128.92 


19 


55 


124. 31 


5 25 


131. 44 


12 


45 


128.84 


20 


05 


124. 18 


5 35 


131. 40 


12 


55 


128.76 


20 


15 


124.05 


5 45 


131. 36 


13 


05 


128.67 


20 


25 


123.92 


5 55 


131.33 


13 


15 


128.59 


20 


35 


123.79 


6 05 


131.29 


13 


25 


128.50 


20 


45 


123.66 


15 


131. 25 


IS 


35 


128. 41 


20 


55 


123.52 


6 25 


131. 21 


13 


45 


128.33 


21 


05 


123.39 


fl 35 


131.16 


13 


56 


128.24 


21 


15 


123.25 


6 45 


131. 12 


14 


05 


128.14 


21 


26 


123.12 


6 55 


131.07 


14 


15 


128.05 


21 


35 


122.98 


7 05 


131.03 


14 


25 


127.96 


21 


45 


122.84 


7 15 


130.08 


14 


35 


127.87 


21 


55 


122.70 
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* of It/ extent m latitude and 
[Prom Smithsonian Ueograpbltal Tables.) 



Middk 


ta* 


Ant la square 


kOddi 




*-**JgMl 


Middle latl- 


Area in square 


■,i'.iL,irii 


UmL 


ijmiilrllnli'rnl, 




nusrirl lateral. 


miles. 


22 


06 


122. 56 


29 


25 


115. 37 


36 


45 


106.29 


22 


15 


122. 42 


29 


36 


115.18 


36 


55 


106.06 


22 


26 


122.28 


29 


45 


114.99 


37 


06 


105.83 


I 22 


36 


122. 13 


29 


55 


114.81 


37 


15 


105.60 


22 


46 


121.99 


30 


05 


114.62 


37 


25 


105.37 


22 


66 


121.84 


30 


16 


114.43 


.17 


35 


105.14 


23 


05 


121.69 


30 


25 


114.24 


37 


45 


104.91 


23 


15 


121.56 


SO 


35 


114.04 


37 


66 


104,68 


23 


25 


121.40 


30 


45 


113.85 


38 


05 


104.44 


23 


36 


121.25 


30 


66 


113.66 




15 


104. 21 


23 


45 


121.10 


31 


05 


113.47 


38 


26 


103. 97 


23 


66 


120.94 


31 


16 


113. 27 


38 


36 


103, 74 


24 


05 


120.79 


31 


25 


113. 07 


38 


48 


103.50 


24 


15 


120.64 


31 


36 


112.88 


38 


55 


103. 26 


24 


25 


120.48 


31 


45 


112.68 




06 


103. 02 


24 


36 


120.33 


31 


55 


112.48 


39 


15 


102. 78 


24 


45 


120.17 


32 


05 


112.28 


39 


26 


102.64 


24 


66 


120.01 


32 


15 


112.08 


39 


35 


102.30 


26 


05 


119.85 


32 


25 


111. 87 


39 


45 


102.06 


2a 


15 


119.69 


32 


36 


111. 67 


39 


55 


101.82 


26 


25 


119. 53 


32 


45 


111.47 


40 


06 


101.57 


26 


35 


119. 87 


32 


66 


111.26 


40 


15 


101.33 


25 


46 


119. 21 


33 


05 


111.06 


40 


35 


101.08 


26 


65 


119.04 


33 


15 


110.85 


40 


36 


100.83 


26 


05 


118. 87 


33 


25 


110.64 


40 


46 


100.59 


26 


16 


118. 71 


33 


35 


110.43 


40 


55 


100.34 


36 


25 


118.54 


33 


45 


110. 22 


41 


05 


100.09 


26 


35 


118. 37 


33 


55 


110.01 


41 


15 


99.84 


26 


45 


118. 21 


34 


05 


100.80 


41 


26 


99.59 


26 


66 


118.04 


34 


16 


109.59 


41 


36 


99.33 


27 


05 


117. 87 


34 


25 


109.37 


41 


45 


99.08 


27 


15 


117.69 


34 


35 


109.16 


41 


66 


98.83 


27 


25 


117.52 


34 


45 


108.94 


42 


06 


98. 57 


27 


35 


117.35 


34 


65 


108.73 


42 


15 


98. 32 


27 


46 


117. 17 


35 


05 


108.51 


42 


25 


98.06 


27 


55 


116.99 


35 


15 


108.29 


42 


35 


97.80 


28 


06 


116.82 


35 


25 


108.07 


42 


45 


97.55 


28 


15 


116.64 


35 


35 


107.85 


42 


55 


97.29 


28 


26 


116.46 


35 


46 


107. 63 


43 


05 


97.03 


28 


35 


116.28 


35 


55 


107.41 


43 


15 


96.77 


26 


45 


116. 10 


36 


05 


107. 19 


43 


25 


96.50 


28 


65 


115.92 


36 


15 


108.96 


43 


36 


96.24 


29 


06 


116. 73 


36 


26 


106.74 


43 


45 


95.98 


29 


16 


115.55 


36 


36 


106.51 


43 


55 


95.71 



GEOGRAPHIC TABLES AND FORMULAS. 
i of Iff extent 
Ian Geographical Table*.] 



Middle lati- 


AiB.ln.quw 


Middle lati- 


Area in -quart' 


Middle latl- 


Area iu square 


qUHrtrl lateral. 


miles. 


quadrilateral. 


quadrf lateral. 


44 06 


96.46 


50 45 


84.21 


57 25 


71.78 


44 15 


95.19 


50 56 


83.91 


57 35 


71.46 


44 26 


94.92 


51 05 


83.61 


67 45 


71.13 


44 35 


94.65 


51 15 


83.81 


67 56 


70.80 


44 45 


94.38 


51 25 


83.01 


68 06 


70.48 


44 55 


94.11 


51 36 


82.71 


58 15 


70.16 


45 06 


93.84 


61 45 


82.41 


68 26 


69.82 


45 15 


93.58 


51 66 


82.11 


58 35 


69.49 


46 26 


93.30 


52 05 


81.81 


68 46 


69.17 


45 35 


93. 03 


52 15 


81.51 


58 55 


6s!84 


46 46 


92.76 


52 25 


81.20 


58 05 


68.51 


46 55 


92.48 


62 36 


80.90 


69 16 


68.18 


46 OS 


92.21 


52 45 


80.60 


69 26 


67.84 


4fl 15 


91.94 


52 55 


80.29 


59 35 


67.51 


46 25 


91.66 


53 05 


79.98 


59 45 


67.18 


46 35 


91.38 


53 15 


79.68 


59 56 


66.86 


46 45 


91.10 


53 25 


79.37 


60 05 


66.51 


46 55 


90.82 


53 35 


79.06 


60 15 


66.18 


47 05 


90.55 


53 45 


78.75 


60 25 


65.84 


47 15 


90.27 


63 56 


78.44 


60 36 


66.51 


47 25 


89.99 


.54 05 


78.13 


60 46 


66.17 


47 35 


89.70 


54 15 


77.82 


60 55 


64.84 


47 45 


89.42 


54 26 


77.51 


61 05 


64.50 


47 55 


89.14 


54 35 


77.19 


61 15 


64.16 


48 05 


88.85 


54 45 


76.68 


61 26 


63.82 


48 15 




54 65 


76.57 


61 35 


63.48 


48 25 


88.28 


55 05 


7a 25 


61 46 


63.14 


48 35 


88.00 


55 15 


75.94 


61 65 


62.80 


48 45 


87.71 


55 25 


76.62 


62 06 


62.46 


48 55 


87.42 


55 35 


75.30 


62 15 


62.12 


49 05 


87.13 


55 46 


74.99 


62 25 


61.78 


49 15 


86.84 


65 66 


74.67 


62 36 


61.44 


49 25 


86.55 


5b' 05 


74.35 


62 46 


61.10 


49 35 


86.26 


56 15 


74.03 


62 55 


00.75 


49 45 


85.97 


56 25 


73.71 


03 05 


60.41 


49 66 


85.68 


56 36 


73.39 


63 16 


60.06 


50 05 


85.39 


56 45 


73.07 


63 26 


69.72 


50 15 


85.09 


56 55 


72.75 


63 36 


59.37 


50 25 


84.80 


57 05 


72.43 


63 46 


69.03 


60 35 


84.60 


67 15 


72.10 


63 66 


58.68 
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TiBLK 11. — Areas o 



[From SnjitliBonlBTi Geographic* 1 Tables.] 



Middle laS- 


Area in square 


Middle laii- 
tudeof 


Area In square 


Middle lati- 
tude of 


Arefl iu?ira. u * re 


■.na'lriiftliTiil. 




quadrilateral. 


qiuidrilati'ial. 


84 05 


58.33 


70 45 


44.05 


77 25 


20.13 


64 15 


57.99 


70 56 


43.69 


77 36 


28.76 


64 25 


57.64 


71 05 


43.32 


77 45 


28.37 


64 35 


57.29 


71 15 


42.95 


77 55 


27.99 


64 45 


56,94 


71 25 


42.68 


78 05 


27.62 


64 55 


56.59 


71 35 


42.22 


78 15 


27.24 


65 05 


56. 24 


71 45 


41.86 


78 25 


26.85 


65 15 


55.89 


71 55 


41.48 


78 36 


26.47 


65 25 


55.64 


72 06 


41.11 


78 45 


26.09 


65 35 


55.19 


72 15 


40.74 


78 55 


25.71 


65 45 


54.83 


72 25 


40.37 


79 05 


26.33 


65 55 


54.48 


72 35 


40.00 


79 15 


24.05 


68 05 


64.13 


72 45 


39.63 


79 25 


24.57 


66 15 


53.78 


72 56 


39.26 


79 35 


24.18 


66 25 


53.42 


73 05 


38.89 


70 45 


23.80 


OS 35 


53.06 


73 15 


38.52 


79 55 


23.42 


66 45 


52.71 


73 25 


38.15 


80 06 


23.04 


66 55 


52.36 


73 35 


37.78 


80 15 


22.66 


67 05. 


62.00 


73 46 


37.41 


80 25 




67 15 


51.64 


73 55 


37.03 


60 35 


2L80 


67 26 


51.28 


74 05 


36.66 


80 46 


21,60 


87 35 


50.93 


74 15 


36.29 


80 55 


21.12 


87 45 


50.57 


74 25 


35.91 


81 05 


20.73 


87 55 


50.21 


74 35 


35.64 


81 15 


20.36 


88 06 


40.85 


74 45 


35.17 


81 25 


19.97 


88 15 


49.49 


74 55 


34.79 


81 35 


19.58 


68 25 


49.13 


75 05 


34.42 


81 46 


19.20 


88 36 


48.77 


75 15 


34.04 


81 55 


18.81 


88 45 


48.41 


75 25 


33.66 


82 05 


18.43 


68 55 


48.05 


75 35 


33.29 


82 15 


18.04 


69 05 


47.69 


75 45 


32.91 


82 25 


17.65 


68 15 


47.33 


75 55 


32.53 


82 36 


17.27 


89 25 


46.97 


76 05 


32.16 


82 46 


16.88 


69 35 


46.60 


78 15 


31.78 


82 55 


16.50 


69 45 


46.24 


76 25 


31.40 


83 05 


16.11 


69 66 


46.88 


76 35 


31.03 


83 15 


16.73 


70 05 


46.51 


76 45 


30.65 


83 26 


15.34 


70 15 


45.15 


76 55 


30.27 


83 35 


14.96 


70 25 


44.78 


77 05 


29.89 


83 46 


14.57 


70 35 


44.42 


77 15 


29.51 


S3 66 


14.18 
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[bull. 214. 



Table 11. — Area of quadrilaterals of earth's surface of 1(/ extent in latitude and 

longitude — Continued. 

[From Smithsonian Geographical Tables.] 



Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


o / 




o / 




o / 




84 05 


13.79 


86 05 


9.14 


88 05 


4.47 


84 15 


13.40 


86 15 


8.75 


88 15 


4.09 


84 25 


13.02 


86 25 


8.36 


88 25 


3.70 


84 35 


12.63 


86 35 


7.97 


88 35 


3.31 


84 45 


12.24 


86 45 


7.59 


88 45 


2.92 


84 55 


11.86 


86 55 


7.20 


88 55 


2.53 


85 05 


11.47 


87 05 


6.81 


89 05 


2.14 


85 15 


11.08 


87 15 


6.42 


89 15 


1.75 


85 25 


10.69 


87 25 


6.03 


89 25 


1.36 


85 35 


10.30 


87 35 


5.64 


89 35 


0.97 


85 45 


9.92 


87 45 


5.25 


89 45 


0.58 


85 55 


9.53 


87 55 


4.86 


89 55 


0.19 
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Tabu; 12. — For convertum of are into time. 





s 

l" 

IS 
IB 

17 

SO 


h. m. 
D 4 

020 
osa 

1 1! 

120 

1 21 

182 
18fl 
140 

148 

1 56 

a o 


w 

63 

6ft 
66 

70 

74 
II 

78 
7B 


h. m. 

4 4 

420 

428 
432 

-1 Hi 
462 

5 S 


1M 

12:1 

127 
129 


6 12 
8 20 
8 28 
836 


ISO 

181 
182 


12 12 
12 20 
12 28 

12 36 


S40 

243 
346 
247 
249 


h. m. 

16 20- 

n.i .ii; 




h. m. 


U 






■■ 


MB 

301 

806 

307 


29 
20 4 

20 20 
20 24 


8 

082 
036 




B 

6 


o!200 

n.",:-,'i 

0.467 

0.638 
0.600 


131 
133 
lift 

137 
139 
140 


H 411 

n u 
852 
9 
9 8 


191 

197 
199 


12 14 

12 52 

13 
13 8 


260 
Ml 
268 

lift 

256 


16 40 


310 

311 
312 
313 
314 
815 

317 

■ii'.i 
3!!0 


20 62 

21 

2112 


IK 


040 


10 


0.667 


12 

11 
IS 

IS 


044 

1 12 


12 

IS 

16 

IB 


0.783 

uix.7 

0.933 
LOGO 

L138 

1.200 

1 . 2li7 


80 
81 
81 

86 

86 
87 

89 


■;, ■■» 


].; 2U 


200 


,7 2" 


21 21.1 


20 


1 20 


211 


1833 


628 

US 
548 
662 

:. .'n, 


Ul 
148 
146 
147 


928 
932 

936 


an 

204 

-ii", 
208 
207 
208 
209 


13 28 
13 36 
18 44 

18 62 


2'il 

963 
205 
267 
269 


17 32 

17 '-i 


322 
328 
324 

lift 

827 
828 

42U 


2128 
21 36 
2144 
2169 


21 

24 

-27, 

■;>: 
27 

2* 


132 
1S6 

166 


21 

26 

20 
27 
28 


1.4U0 
1.688 

lir«7 

1.738 
1.800 

i . so; 
Law 


ml . 


■-'HI 14 ii 


270 
274 

274 
276 

278 


18 12 

16 16 
16 20 
18 24 

18 32 


:«li 

83! 
832 
838 
834 
Uft 

338 


22 


ill) 


2 (1 


illl 


2.000 


;i2 
S3 
34 
U 

:!- 


a -i 

212 

224 
228 
282 
2 36 


91 

13 
M 
H 


6 24 
628 

636 


162 
164 

166 

168 
159 


10 28 
10 82 


212 

214 
216 

218 


14 12 

14 20 
14 24 

14 82 


22 20 
22 32 


33 
34 
35 
86 

88 
39 


212 
220 

228 

2 'if. 


SI 
32 
88 
34 
IS 
86 

S3 


2.067 
2200 
2.838 

2. -I'M 

2.467 

2. 5i!:i 

■J. rSJU 


ui 


240 


100 


6 40 


160 


Hi -iii 


220 


11 hi 2SU 


18 52 

18 66 

19 8 

19 82 
19 36 

19 52 


■40 

341 

343 

346 
846 

888 
864 

846 

866 

868 
MO 


22 44 

22 48 

22 52 

23 12 


40 

41 

46 

47 

IS 


2 lU 


40 


2.667 


41 

43 
14 
4ft 

47 
« 

50 


244 

256 

8 4 

8 S 

816 


102 

104 
106 
106 

108 


6 62 


llil 
163 

!i;!t 


10 62 
10 69 

ii a 


226 
226 

228 


14 52 

15 
15 4 
15 8 
15 12 

1516 


281 

284 

286 
287 

289 

BOO 

2B2 
293 
294 
206 

299 


252 
266 
3 

3 8 


42 

41 

46 

48 


2. T.a 

2.800 

21938 
3.000 

a. i>;; 

8.188 

J. axi 
:(. 2..;; 


7 211 

728 

786 

762 


17" 

172 

174 
176 
176 

17- 


ii -ii 


■.'3D 


].-. -in 


28 20 


50 


;> 211 


50 
61 
63 
66 

69 


3. 388 


5] 

w 

.=.1 
57, 

66 

58 

59 


82S 
386 

862 
866 


118 


11 32 
1136 

11 44 

11 62 


231 

233 
234 
2B6 

236 

238 

240 


].) -21 

15 32 

15 89 

16 40 

15 52 
19 


23 28 
23 86 

23 44 

23 48 
23 52 


51 
63 
6ft 

57 
Ml 


824 

328 
332 
389 

366 


8,467 
8.638 

3.600 

3^733 
8.800 
3.867 
8.988 
4.000 


111! 


4 


1K\ 


a D 


1MI 


'' " 


:im» 


20 


w 


4 
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Table 13. — For conversion of time into arc 



Hours of time into arc. 


Time. 


Arc. 


Time. 


Arc. 


Time. 


Arc. 


Time. 


Arc. 


Time. 


Arc. 


Time. 


Arc. 


hrs. 


o 


hrs. 


o 


hrs. 


o 


hrs. 


o 


hrs. 


o 


hrs. 


o 


1 


15 


5 


75 


9 


135 


13 


195 


17 


255 


21 


315 


2 


30 


6 


90 


10 


150 


14 


210 


18 


270 


22 


330 


3 


45 


7 


105 


11 


165 


15 


225 


19 


285 


23 


345 


4 


60 


8 


120 


12 


180 - 


16 


240 


20 


300 


24 


360 




Minutes of 


time into arc. 


Seconds of time into arc. 


m. 


o / 


m. 


o / 


m 


o / 


s. 


/ a 


s. 


/ // 


s. 


> // 


1 


15 


21 


5 15 


41 


10 15 


1 


15 


21 


5 15 


41 


10 15 


2 


30 


22 


5 30 


42 


10 30 


2 


30 


22 


5 30 


42 


10 30 


3 


45 


23 


5 45 


43 


10 45 


3 


45 


23 


5 45 


43 


10 45 


4 


1 


24 


6 


44 


11 


4 


1 


24 


6 


44 


11 


5 


1 15 


25 


6 15 


45 


11 15 


5 


1 15 


25 


6 15 


45 


11 15 


6 


1 30 


26 


6 30 


46 


11 30 


6 


1 30 


26 


6 30 


46 


11 30 


7 


1 45 


27 


6 45 


47 


11 45 


7 


1 45 


27 


6 45 


47 


11 45 


8 


2 


28 


7 


48 


12 


8 


2 


28 


7 


48 


12 


9 


2 15 


29 


7 15 


49 


12 15 


9 


2 15 


29 


7 15 


49 


12 15 


10 


2 30 


30 


7 30 


50 


12 30 


10 


2 30 


30 


7 30 


50 


12 30 


11 


2 45 


31 


7 45 


51 


12 45 


11 


2 45 


31 


7 45 


51 


12 45 


12 


3 


32 


8 


52 


13 


12 


3 


32 


8 


52 


13 


13 


3 15 


33 


8 15 


53 


13 15 


13 


3 15 
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Table 15. — For conversion of sidereal lime into mean tim 
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Table 16. — For interconversion of feet and decimals of a mile. 
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Table 18. — Five-place logarithm* of natural numbers. 
[Fractional change in a number corresponding to a change in its logarithm.] 

Computed from the formula, 

N ~ ~'m ' 
ju=modulus of common logarithms = 0.43429448. 
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Tablb 18.— Five-place logarithm* of natural number*— Continued. 
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Table 18.— Ft tx-plticc logarithm* of natural nuinotfit— Continual. 
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71 483 
78 078 


71 :>17 

n I'.-.B 


54 
56 


nan 

74 819 


73 820 

74 898 


73 400 

74 194 


79 480 

74 378 

75 091 


74 351 

7-5 12S 


73 640 
78 S 


73 719 

74 507 

75 282 


74 586 

76 858 


73 876 

7.7 rir. 


73 1157 
75 511 


59 
60 

(il 


11 


75 864 

77 1-".B 


75 740 

76 483 


76 815 


76 641 


75 967 

77 1.'.2 


77 rci 


76 864 


76 193 


76 268 

77 743 


77 Ki;. 


77 887 


77 WO 


7.- 032 


-.- ,,., 


7s 17.; 


7s 2-17 


71 SHI 


78 300 


7- IIH 


79 289 

79 DM 


79 809 

80 008 


78 678 

79 379 

80 073 


7S T-l'l 
80140 


7M M7 

80 209 


79 588 


7, ..i.-.i- 
80 346 


80 414 


79 796 

80 482 


', ; ; 


64 


81 291 

81 954 


81 858 

82 020 


80 754 
81428 
82 066 


80 821 

SL' l.-.l 


80 889 

S2 L?17 


82 282 


82 347 


81090 


HI H23 


-[ ail 

S2 513 


OS 

69 
10 

75 


SHOT 


83 3ll 

83 948 


82 797 

83 378 


83 803 

84 078 


83 868 

-i I.;.: 


83 559 


82 996 

83 692 

84 261 


83 059 


88 123 

83 759 

"ssTbs" 


83 187 

si MS 

s:. r.73 


>1 ,-,lil 


■1 572 


"1 i'.:U 


84 695 


~l 77.7 


11 


-■-1 l'li 

85 799 


85 187 

86 392 


85 854 


85 914 


85 870 

"5 Li74 
Ml 57(1 


76 


58 029 

-7 


87 664 

88 138 


ii 


87 079 


S7 157 


87 216 

87 786 

88 866 


88 429 


87 910 


87 967 


81 44S 

ss f.!i:i 


78 
73 
80 

83 


88 810 

89 209 

-'.i 7ti3 


88 70* 

89 365 


88 782 

89 821 

■9 S7:i 


88 818 

89 876 


S.i S7I 


88 980 
90 037 


88 986 


89 042 
89 597 


89 098 

89 653 

90 200 


sii l_r,.| 

llil 255 


'.».' 3H-.1 


90 903 


00 417 


90 472 


HO ftti 


BO B80 


90 694 


BO I.S7 


'«. 7(1 


90 705 


90 849 

■.■] :is| 
m wis 


wi <m 

91494 
91960 


WP 115(1 

91487 
92 012 


'.11 1*11 

92 MS 


91 593 


§K 


■n i.'.i- 


91 751 


92 324 


SI 


84 
86 


93 428 
93 450 


92 480 

93 500 


92 581 

93 551 


H 583 

93 09S 
98 601 


■.'-. i ;.- 


93 197 


93 247 


93 298 


98 349 

93 852 


92 SOI 

B3 31HI 
'.« W2 


87 
69 
W 


98 953 

94 448 

I"! HS'J 


94 002 

in BSS 


94 052 

■'■■> iifci 


94 101 

(15 I IV. 


94 151 

94 648 

95 134 
95 817 


94 094 




■'■ '■::- 


94 349 

95 328 
95 809 


94 399 

in swi 

95 370 
95 856 


n 


9S979 


ii 


96 473 


96 047 

96 988 


96 095 
9G 567 

117 (135 


97 081 


97 128 


'■": r" 

97 174 


96 756 


97 art 


» 

35 


i'7 77J 


97 818 


97 406 

97 854 


97 451 

97 909 

98 869 


98 408 


97 543 

98 451 


97 589 

98 498 


97 636 


98 137 


97 727 

ns 1.12 


H 

39 


98 837 

99 123 


99 167 

rm im:.I 


98 767 

<«J (117 


98B U 

iiil ii'.if. 
Oil lii 


<r> 7;iu 


99*44 


98 946 


.,.., -7," 


9! 476 


99 H57 


(HI :l,.;i 


00 846 


0Q3S9 


N. 


L. L 2 3 4 


5 G 7 8 9 


U° 9'=540» 


S. 4. 08 657 T. 1. 68 


65ft i 0" W- 


-.„■■ B 


4. 66 557 T. 4 


G8 558 


3 10=000 


4. 58 557 


4. 68 


■58 1 14 = 




4. 68 5. 


7 4 


OS 5.58 


11 =060 


4. 58 557 


4. 68 


558 1 15 = 




4. 68 51 


7 4 


58 568 


12 -720 


4. 58 557 


4.68 


658 16 = 




4. 68 51 


7 4 


68 558 



100 GEOGRAPHIC TABLES AND FOAHULAS. [»«*■ 

Tabu 18.— Five-pbK,: logarithms of natural numben— Continued. 



y. 


L. A 1 2 3 i 


5 fl 7 t 


p. 


P. 


]IM> 

1"] 


00 000 043 


087 ISO ITS 


11! Jfirt SOJ 346 3S9 




41 41 

44 4,2 


432 475 

ijiiii 9113 


518 5ui 604 
948 988 ,030 
368 410 452 


r-47 689 732 775 817 
,1.72 ,115 ,157 ,199 .212 
494 536 578 620 662 


» 


84 


llll 


02 119 160 
631 572 


612 668 694 


912 953 995 ,086 ,078 
326 366 407 449 490 
735 776 816 857 898 


a 


«5 


17,2 10," 
21,5 21.0 

25^ 25,2 


[0| 


03 342 383 


,(119 .060 ,100 
■■22 862 (N 12 


,111 ,181 ,222 ,262 ,302 
■-13 ,13 623 663 7071 


i 


8522 


344 334 






336 376 415 454 493 




118 


532 07 1 

as tie HI 


999 .038 ,077 
385 423 161 


727 766 805 844 883 
,lir, .151 ,M2 ,231 ,269 
500 638 576 614 662 


l 


41 

4.1 


40 IB 

4,0 3,9 

8,0 74 


m 


690 729 
446 4*3 


li'A is! 221 

521 558 595 


881 018 956 994 ,032 

258 21"! 333 371 408 
633 670 707 744 781 


jj 


16,* 
244 


164 154 

20.0 19.;. 


IIS 
120 


919 « 

655 591 


262 298 335 
628 664 700 


,004 .041 ,078,115,151 
372 408 115 1.-2 51.8 
737 773 809 846 883 


t 


824 


Hfi 312 
364 15,1 

8T SB 


918 064 


990 ,027 ,063 


,1*9 ,135 ,171 .21.7 ,213 




686 on 


350 386 422 
.061 .096 ,132 


4.58 193 529 565 60(1 
111 849 *M 920 9.V, 
.1(17 ,202 .237 ,272,307 


s 


74 


126 


09 342 377 
691 726 


700 795 830 
106 140 175 


517 552 587 621 656 

864 899 934 96- ,n«: 


G 


Vtfl 
234 


Ll.s 11. 1 
l-,". 18.0 
22,2 21,0 


128 
13<> 


380 ''H 
11 069 093 


449 483 517 

789 823 857 

126 160 193 


HI 5H5 619 653 687 

■90 921 9.V W t2 ,.120 


J 


84,2 


29. ll 2\N 

334 S2/1 

84 88 

3,4 3,3 


394 429 


4.11 191 52" 


551 5-24 628 661 694 




727 760 

12 or.; ikti 

8*5 418 


793 826 860 
123 156 189 
450 483 616 


893 926 989 Wi ,021 
222 251 2-7 32" 352 
548 581 613 648 678 


J 






710 743 

v.: a;:; m: 

354 386 


775 808 840 

(«.« 13" 102 


872 905 837 969 ,001 
191 226 258 290 322 
513 545 577 609 640 


» 


Ilfco 

9i 


13,6 13.2 

17,0 1*4 


137 
US 

1W 

m 

Ea 


672 704 73S 767 799 

988 ,019,051 ,"82 ,111 
11 301 333 364 H9f. 426 


830 862 893 925 956 

,1 15 .17'. ,21.1- ,2,(9 ,279 
■I.-.7 4K9 52" .551 5-2 


! 


28,0 


23,- 23 1 
27,2 20,1 

81 10 

3.1 Sfi 

6.2 6,0 


613 641 67$ 708 787 


768 799 829 860 891 




922 953 

15 229 259 
534 564 


604 826 656 


.076 .106,137 ,10* ,198 
381 412 442 473 :tn 
686 715 746 776 806 


J 


'A 


145 

ua 


836 866 

Hi 137 1.17 

435 465 

17 1120 lV*i 

319 348 


197 227 256 
495 624 554 

377 406 43o 


987 ,017 ,047 ,077 ,107 

2-0 3Hi 346 370 400 
584 613 6-13 673 702 

879 009 938 987 997 

173 -an 231 260 289 


G 


124 

224 
28,* 


124 124 

15,5 15," 
1-r, 18,0 

2I\S it',n 
27,9 27,0 


IM 


609 638 


667 696 TBS 


754 782 911 810 869 






N. 


L. 1 2 3 4 


5 | 7 8 9 


r. 


f. 


0° 16' = 960" S. 

II H ^ 1080 
19 = 1140 
30 = 1200 


. 68 557 T, 4. 
. 68 567 4. 
.68 557 A. 
. 68 557 4. 
U 68 557 4. 


1658 


0°21' ■ 1200' B. 4. 68 557 1 
22 = 1320 4. 68 607 
23 « 1380 4. 68 657 

25 — 1500 i. 08 557 


4. 68 558 
4. 68 568 
4. 68 568 

1. 08 5.".- 
1 68 668 



1 GEOGRAPHIC TABLES AND FOBlflJlAS. 

Tabbe 18.— Pipe-place logarithm* of natural nt'mhrri— Continual. 



*• 


L. 1 2 3 4 


5 6 T 8 9 


■'.-^x 




1H 

i:,l 

1M 
166 
157 
160 

160 

in 

103 
IM 

166 

"':■" 
i;o 

171 

171 
176 

177 
ITS 

180 

[*■: 

ISO 

IM 

191 
1H 

:'.'■■> 

IM 


17 609 


.i'i* w? m ?r> 


701 7S2 Ml 840 869 




».-■ 

8,f -"' 
11,2 
14,0 

IM 
lh2 

) 
) 

28 
U 
U 

l('l 

2,1 
4,2 
63 

10,5 
12,6 




898 
469 
752 
312 
690 

SH 

20 140 


9fl(! 9S& 9-1 ,013 

7S0 80S 837 80S 
061 089 117 141. 
340 368 396 424 

893 Ml 948 976 
167 194 222 249 


,011 .u7o ,i'xi ,127 ,]:-; 

;?->7 :t,V, :M4 412 441 
611 639 G67 696 724 

893 921 949 977 ,005 

ij:i 2m 229 25? 285 

,003 ,030 ,068 ,086 ,112 


t 


8,7 
142j 

20,3 




412 439 466 493 520 


M* f.tf. <-ty> i«9 -iw 






74a 

631 


710 737 763 790 

sf««-a 

511 537 564 590 
776 801 827 854 
037 063 089 115 

298 824 350 376 
567 683 60S 634 
814 840 366 891 


817 844 K71 H'J- 925 
.i.w. ,112 ,l:iv »l'v. .1'.'.' 
352 37* 406 431 468 

617 643 669 696 722 

141 1.67 194 22(1 241. 

401 427 453 479 506 

6tiU (»I 712 737 7.B 
917 :'I3 !H* 994 ,U1H 


8 

s 


■7 

2,7 
8,1 
[y. 
18,9 
U42i 




23 MS 


070 096 121 147 


172 II'S 22:1 21-1 271 






300 

S 

24 065 
561 
797 


326 350 876 401 

830 856 880 905 

030 106 130 156 
329 353 378 403 
576 601 626 650 

822 846 87] 8H6 
066 091 115 139 
S10 334 368 382 


426 452 177 502 528 
679 7m 729 754 779 
930 966 980 ,005" ,030 

180 204 229 254 279 

12* 402 177 502 027 
674 699 724 748 773 

920 944 909 f.i ,014 

jofi -m'i i5i 179 rxw 


5 

7 
B 


i 
ii 

r, 




527 


651 576 600 624 


648 672 696 720 744 


24 
1 2A 

5 | 12* 

7 1 wis 

8 ' 19,2 




»a 

717 

m 

640 


081 056 079 102 

741 764 788 811 
975 998 ,021 ,046 

207 231 254 277 
439 462 485 60S 


sis ui2 935 959 983 
364 3S7 411 HO 45s 
600 623 647 070 694 

,068*091 ,114 .ill.- ,161 

31X1 323 iHJi 370 393 




875 898 921 944 967 


9S9 ,012 ,035 ,00- ,081 




23 103 
330 
666 

780 
29 003 

226 

447 

s 


126 149 171 194 
353 375 398 421 
578 601 628 646 

303 825 847 870 
026 048 070 092 
248 270 292 314 

469 491 513 536 
688 710 732 764 
907 929 951 978 


443 466 488 jju 533 

liS 137 159 181 203 
630 308 !i80 403 426 

657 579 601 623 645 

994 ,nii; ,038 ,060 .081 


1 


1* 




30 103 


126 148 168 190 


211 233 255 270 298 






H. 


L. 1 2 3 4 


5 6 7 3 9 


p. p. 




0°26' =■ 1500" 

27 m 16*20 
28 - 1680 
6 29 - 1740 


S. 4. 68 667 T. 4. 6 

4.' 68 557 4. 6 
4. 68 557 4. 6) 
4. 68 667 4. « 


668 

658 
668 


0° 30- - 1800" S. 4. 68 557 T. ■ 

32 = 1920 4. 68 657 

33 = 1930 4. 68 557 4 

34 = 2040 4. 68 667 4 


08 ,159 

68 669 





GEOGRAPHIC TABLES AND FOEMDLAS. ["""- 

Tablb IS. — frk'c-plnri logarUkmt of natural n am l/ers — Co ntim "■• i. 



K. 


K'^"-l 2 3 4 


S 6 7 8 9 


p. r. 


■tin 


W103 


lSS 146 168 190 
341 863 384 400 

667 578 000 621 
771 792 814 886 


211 233 265 276 298 
428 419 171 492 511 

643 OOJ OS?. 7(17 72S 


2 


*A 4-2 


M 


.9 

887 


984 .000 ,027 ,048 
408 429 4&0 471 


,069,091 ,112 ,1S) ,154 
-si :ii.u ::■;:; ;ii.-, ;*;»: 
492 513 534 665 576 


6 


8,8 8,1 
11,0 10,5 
13,2 12,6 


211 


697 


618 639 660 Ml 
827 818 869 890 
035 056 077 098 


702 723 711 765 785 

'111 '.<!] 952 373 994 

111 m 160 i8i aoi 


J 


19^8 18,9 


222 243 268 284 305 


326 3)6 366 3s7 .|im 




838 


449 469 490 5lp 
868 879 899 919 


■531 552 572 W3 >0;i 
736 756 777 797 Ms 
910 960 98(1 ,001 ,('21 


1 


20 
2,0 


as 


11 a 


062 082 10-2 122 
264 284 304 326 
466 486 .606 626 


113 163 183 203 224 
315 3Kf> 3S5 lift 125 
646 566 586 606 626 


6 


■K 


H7 
220 


M 

212 


666 686 706 726 
866 886 906 925 


71S 766 786 si 16 «!6 
CI?, '.Hit. :iKTi ,nf, ,"u?, 
113 163 163 2li;i 2LJ7I 


1 




262 2*2 301 S21 


341 361 380 400 120 




830 


I5H 179 499 518 
SSO 869 889 908 


537 557 577 5H6 616 
928 917 967 98* ,0OJ 


J 


" 9 


22A 


n 025 


044 064 083 102 
430 449 468 488 


122 141 160 180 199 

315 ;:.:i 353 572 392 
507 626 54.5 564 58S 


| 


9^5 


sn 

■j mi 

282 
288 


603 


622 641 660 679 
,003 ,021 ,040 ,059 


698 717 736 755 774 

-sli WIS 927 916 965 
,U7S ,097 ,116,115 ,1M 

267 2-i. 305 324 312 


9 


16,2 


:«> i;:: 


192 211 229 248 




361 

736 


380 399 IIS 136 


455 171 JLi;) 511 630 
829 847 Wi6 ss'l ;Vi:i 


I 


3,s 


■j-ti! 


922 

57 10: 
291 


940 9-59 977 996 
126 144 16-2 181 
310 328 346 365 


.nil ,113:1 ,051 ,1170,088 
383 101 420 lis 157 


| 


108 


23a 

MO 

MS 


47S 


493 511 530 648 
676 694 712 731 
S58 876 894 912 


666 585 603 621 639 

749 767 7S5 si.ti -22 
1131 949 907 »y> ,003 


s 


16,3 


039 067 075 093 


112 130 lis 166 181 




202 

561 


220 238 266 274 
399 417 435 453 
578 596 B14 632 


293 310 32S 316 361 
471 IMP 7-17 525 543 

650 668 686 703 721 


I 


17 


246 


739 

»7 

39 OH 


767 775 792 SID 
934 962 970 987 
111 129 146 161 


828 846 883 881 899 

.!"."> ,112:: .UN ,(15- ,1176 
18-2 199 217 235 252 


s 


| 


248 

2.50 


2 


287 305 322 340 
163 ISO 498 615 

687 ,;.Y", 67-2 690 


368 375 393 410 128 
533 .'k=.i.i 50* 5S5 I'jrj 
707 721 742 759 777 


s 


13,6 


-94 


811 829 846 863 


881 898 915 its;-! il'.li 




N, 


L. 1 2 3 4 


5 6 7 8 9 


p.p. 


0° 33' - 1980* 
(i :(1 -204(1 
35 "2100 
36 =2160 
37 -2220 


-S. 4. 68 567 T. 4. * 
4, 68 567 4. 6 
4. 68 567 4. ( 

l! 68 657 11 


559 
bN 
569 
BIS 


0° 38' - 2280" g. 4. 68 657 T. 1. 68 659 

40 -2400 i. 08 6,57 i. 68 559 
41 =2460 4. 68 556 4. 68 560 
042-2520 4.08556 4.68560 



■] GEOGBAPHIC TABLES AND FORMULAS. 

Tablb 18.— Mve-place logarithms of natural numlitrs-— Continued. 



N. 


L 1 2 S 4 


5 6 7 8 1 


p. r. 


US 

361 
353 


M407 419 432 444 4H 


489 481 491 608 £1B 




654 667 679 69! 71)4 


593 605 617 630 012 

71?: 72- 741 7%;: 705 


354 

355 


900 913 925 937 949 
55 023 036 047 060 072 


962 974 986 998 ,011 

0-1 mil KJ8 121 l:;.l 


1 




SB7 

!■.-.« 
■N 

soli 


388 400 413 425 437 
DOS 522 634 046 558 


328 340 352 364 370 

■110 1.11 47:i In', 4117 
570 582 594 WW 813 


• 


P 

0.1 


630 642 654 066 678 


091 703 715 7u7 7:l;i 


751 763 7T.i 7*7 TOO 
871 883 895 907 919 
991 *003 ,015 ,027 ,038 


-11 -2H 836 847 859 
931 943 955 967 979 
4.060 ,062 ,074 ,080 ,098 




364 

3ii(! 


56 110 122 134 146 158 
229 241 253 205 277 
348 360 372 384 3911 


HH9 m :;iu 321 ;t;i' 
407 419 431 443 455 


12 


in 
in 

:!73 


487 478 490 502 514 
585 597 608 620 632 
703 714 726 738 750 


526 538 549 561 573 

614 056 lj.17 679 OH! 


1 

8 




820 832 844 85i 807 


879 891 902 914 926 


57 054 066 078 089 101 
171 183 194 208 217 


990 ,ii08 .mil .n;;i ,1.1-1:: 

11:1 1-24 136 15" 159 
229 241 252 254 276 


374 


287 299 310 322 334 

403 415 42i.l 43- .1111 


345 367 308 380 392 

570 f.(W li«0 till 023 




■177 
1(79 
880 


634 646 857 669 680 

749 761 772 784 7* 
864 876 8B7 898 910 


GB2 703 715 ?2K 738 
921 933 944 955 967 


1 

5 


11 

1,1 
8,3 


978 990 ,001 ,013 ,024 


.035 ,047 ,068 ,070 ,081 


58 092 104 115 127 138 
208 218 229 240 262 


149 161 172 1M IDT. 
377 3SS 399 410 422 


W) 


433 444 456 467 478 
546 567 589 580 591 
659 670 681 692 704 


490 501 512 524 535 

715" 720 737 749 760 


9 


M 


W 

300 

HI 
MS 

w 


771 782 794 806" 816 
883 894 906 917 928 
996,006 ,017 ,02* ,010 


827 838 850 301 872 
939 960 961 973 984 

.051 ,002 ,1)7:1 ,0.81 ,0115 


1. 


59 106 118 129 140 151 


162 173 184 195 207 


£ 


to 


329 340 35] :Th'J "71 


27-11 281 295 300 :H8 
384 396 400 117 -128 


395 


668 671 682 693 704 


716 726 737 748 7.59 


i\i 


IIHJ 


688 999 ,*lli> ,"i:i J.al 


934 943 956 906 977 

,111:1 ,051 ..'I,.", : ,i..70 ,11-; 
152 U-1 173 184 195 




■m 217 VMS 231! 21'.' 


260 m M 1193 301 


S 


L. 1 2 S 4 


5 6 7 8 9 


p.p. 


1 ] 


= 3480" 8. 4. 68 555 T. 4. 6 
= 3640 4. 68 665 4. i 

= 3600 *'. 68 556 4! 1 
= 3720 4. 68 556 4. 6 


1563 
562 
662 


1° 3' - 3780" a 4. 63 606 T. 4, 68 562 
1 4 - 3840 4. 68 555 1. 68 563 
15= 3900 4. 68 665 4. 88 563 
1 = 3960 4. 68 555 4. 68 563 
1 7 ^ 4020 4. 68655 4. 685*3 



\ 



GEOGRAPHIC TABLES AND FORMULAS. [buu,2I4 

Table 18. — Five-place logarithm* of natural mtmbtt*- " Cou Um ed. 



s. 


L. -0 1 2 3 4 


6 6 7 8 9 


p. p. 


4 (HI 

402 


no aw 


217 


._, : , 


2P.I 219 


266 271 iS: 1113 MM 




123 


82* 
488 

541 


:!:I6 
6G2 


317 MH 
1ST, 466 
563 674 


369 37LI 390 Mil 412 
477 417 19M 5U9 MO 
684 596 606 617 627 


Hi.; 


746 


™ 


860 


671.1 (81 
885 896 


692 703 713 724 735 

7»9 Ml' 121 »!1 K-12 
906 917 927 93* 919 




408 

nil 


.,■:.: 


188 


M-l 


Wl .oici 
21V1 -iiS 


,013 .023 ,034 *015 ,055 

119 131! 111) 15] 102 
225 236 217 257 26.- 


6 


1-1 

8,3 
6.6 


178 


;w 


aim 


an) ;«i 


;■;:;) 312 3'.2 3C3 374 


460 


s 


405 


41 li 126 

627 637 


137 448 458 169 179 
512 553 J" 1 .:! 571 ijKl 
648 658 669 679 690 


at 


£8 

BUB 


jjl 


721 
930 


731 742 
941 951 


752 763 77* 7*1 7iii 
962 972 982 998 ,003 




117 
411 
420 

422 


112 014 
118 


024 

138 


084 

212 


045 066 
II!) IS!! 

2/.2 26.; 


066 07B 080 097 107 

271 2M 291 1«U 5l5 




325 


:<:;-. 


3 16 


356 30! 


377 387 S97 408 41S 


428 
634 


-S-11- 

542 
644 


60S 


jjjjj i78 


:.•:■: 595 iii.ia ni-i 62-1 
68S 696 706 716 726 


3 


2J) 


426 


is 


951 


859 


B7(J i-X! 


>.!-l <KKI Hill U21 Wil 

ivl ,002 ,012 ,022 .033 


e 


5,0 


427 

as 


<iH043 


063 
256 


a 


|| 


094 104 111 121 134 

195 21.15 ■.']:'! 22:". 236 
2!M> Wti 317 327 337 


8 


9,0 


132 


847 


353 


367 


377 3*7 


3117 107 117 128 138 




M9 


45H 
65S 


6-1" 


. 7 .79 .>n 
679 689 


4iw .'|(ii- '.li ";2> 5:ss 
699 709 719 729 739 


m 


M 


759 
859 
959 


969 


779 789 

S7-J *«.< 
979 988 


799 809 819 829 839 

S99 !«I2 Hill 229 259 
!'.I1 ,00* .(US ,02!. ,03$ 




as 

41.1 
441 


61048 
246 


058 

■•.:■<■■ 


187 


"1. '■'■"- 
270 2*1 


098 108 118 128 137 

197 207 217 2-27 23( 
2% 306 316 32.1 335 


4 ' 3^8 

6 425 

7 e'a 


3 


355 


:;,;,-, 


375 :;v. 


595 li.il 1H 121 131 


444 
640 


454 

'£ 


■'■i v.: 


f.72 i>2 
671) 680 


I'.i.i 563 515 623 532 
(Ml 699 709 719 729 


IN 
41 ji 


933 


943 


«■ 


963 972 


7>7 797 Sl>7 Sill 520 
912 2>>2 ,002 ,011 ,021 




447 

150 


"a 


234 


147 


157 167 

254 263 


079 069 099 10S 118 

176 1S6 196 2"5 2l.i 
97;i 2si 29-2 302 :il2 




321 331 341 350 300 


369 37U 3*9 :WS m- 


S. 


J* 1 2 3 4 


5 6 7 B 9 


p.p. 


1 11 


= 8960" 

-iii^il 
= 4110 




i 


^6 i < 

>S 4. 1 


563 
563 
663 


1° ttfm 1280" 8. 4. 68 654 T. 4. 68 564 
1 12 = 4320 4. 68 554 4. 65 664 
1 13 = 4380 4. 68 564 4. 68 564 
1 14 = 4410 4. 68 554 4. 68 664 
1 15 = 4500 4. 68 654 4. 68 564 



GEOGRAPHIC TABLES AND FORMULAS. 
Table IS.— Fivt-plarr. logarithm* of natural number'— Continued. 



M. 


L. 1 2 3 1 


6 8 7 8 1) 


p.p. 


ISO 


65 321 331 341 350 MO 


369 379 389 39S 108 




41S 427 437 447 466 
514 623 583 543 562 
610 619 629 639 MB 


466 47:. 4-5 195 504 
662 571 681 591 600 
658 667 677 686 696 


454 

■ft 


706 715 725 7S4 744 
801 811 820 .i:so s:h;i 
896 906 916 925 B3S 


753 703 772 782 792 
849 868 868 X77 887 
944 954 963 973 982 




4> 
4110 
462 


992 (001 (Oil .020 ,080 

66 087 096 106 115 124 

181 191 200 210 210 


JM W> JH8 JOB jm 

■r.'J m 217 2,-.7 966 


2 ] ZO 
8|!M> 

5 5,0 
8 8,0 


276 286 295 304 314 


323 332 342 351 361 


370 380 ax'j :m In- 
464 471 48.1 ll>2 502 
568 567 577 586 596 


417 427 436 445 456 

Till 521 580 539 549 
605 614 624 633 642 


406 


65^ 661 671 680 689 
74.5 765 764 773 7*3 
839 848 857 867 876 


699 708 717 727 736 

7'.>2 SOI 811 ■■20 82a 
88,6 894 904 913 922 




n!.- 


67 025 034 043 052 062 
117 127 1S6 146 154 


978 987 997 ,006 ,015 

071 '1*0 0S9 099 108 
164 173 182 191 201 




470 

471 
471 


210 219 228 287 247 


256 265 274 284 293 


9 


302 311 321 330 339 

394 403 413 122 431 
486 495 604 514 523 


348 357 367 376 385 
440 419 469 *W 177 
532 541 650 550 569 


«t 


678 587 596 805 614 
669 679 ess 697 706 
761 770 779 788 797 


624 633 642 65! 660 
71.6 721 733 712 762 
806 815 825 834 843 


5 i'& 


1> 

480 
481 
4S3 


852 801 870 879 888 

943 9f>2 9151 970 979 

68 034 043 052 061 070 


897 906 916 925 934 

'.!■- 997 ,006 ,»1:. ,■'21 


B 1,1 
9 1 8,1 


124 i:» us I-".] If.ij 


169 178 187 196 206 


215 224 233 242 251 
395 404 413 422 431 


2(50 269 278 2*7 296 
350 359 368 377 :!S6 


484 
481 


485 494 502 511 520 
661 673 681 690 699 


529 538 547 556 56.5 
PilS 62* 637 61(5 6.66 
708 717 726 7!!5 714 




4*7 
489 

li:i 


753 762 771 780 789 
931 940 949 96S 966 


797 806 815 *24 833 

SXO 89.6 !rl.M 91:l 922 
975 984 993 ,0112 /HI 


! 


1 


69 020 02X IBtT 048 055 


061 073 052 091) 099 


10B 117 120 13S 144 
197 205 214 223 2.12 
285 294 302 311 320 


211 219 258 267 276 
329 338 346 355 364 


49-1 


373 381 390 399 408 
461 409 478 4.-7 496 
546 567 566 674 583 


417 425 434 443 452 

60! .613 7.22 531 539 
592 601 609 618 1127 




KW 


723 732 740 749 758 


679 688 697 705 711 

767 776 7SI 793 801 
864 862 871 880 888 




897 906 914 923 932 


910 949 958 966 975 


*■ 


L. 1 2 3 4 


5 6 7 8 9 


P.P. 




■ 4600" a. 4. 68 554 T. 4, 68 564 
-< 4560 4. 68 554 4. 68 565 
= 4620 4. 08 554 4. 68 56B 

- 4680 4. 08 554 4. 68 585 

- 4740 4. 68 554 4 , 68 566 


1° 20'= 4800" S. 1. 68 .651 T. 4. 68 565 
121 = 4860 4. 68563 4. 68566 
1 22 = 4920 1. 08 663 4. 68 586 
1 23 = 4980 4. 68 553 4. 68 556 
124 = 5040 4, 68653 4. 68666 



GEOGRAPHIC TABLES AND FORMULAS. [icll.214. 

Tablb 18. — Putt-place logarithm! ofnabaal number* — Continued. 



H. 


L. 1 2 3 4 


. , 7 ■ , 


P.P. 


SOS 
SOS 


167 


900 914 923 932 

992 ,001 ,010 ,018 
079 088 096 106 
166 174 183 191 


'.•in" ■:>!:> '.'.> '."'j; 975 




,"27 ,..i:.»; ,'UI ,"43 .!»■■■: 
Ill l'» 13! MO 141 


M 

sot 


243 

3 


338 346 355 364 


372 381 3*9 >:!« !■»• 




607 
608 
SOB 
»• 

111 

m 


SOI 

672 


509 518 626 536 
696 603 612 621 
680 689 697 706 


544 562 661 669 578 

6-n w;.~ im h.v. ,k; 


3 
I 

B 


B 

lis 

U 


767 706 774 783 791 


BOO 808 817 826 834 


927 


861 859 868 876 
935 914 952 961 
030 029 037 046 


868 898 902 916 919 

>«;:t 978 '.is.; :<-x, ,i.m;: 
064 063 071 079 088 


41 r, 
.sic, 


I 


106 113 122 130 
189 198 203 211 
273 282 290 299 


139 147 156 164 m 

307 315 hi .112 .Til 


S 


8,1 


617 
618 

519 
520 
631 
623 


433 


357 366 374 383 
441 460 468 466 
625 533 542 560 


391 399 408 416 425 

474 4.13 192 .400 VI- 
569 567 576 681 S'.fi 






,',1- 640 669 Or;7 676 


850 


692 700 709 717 
858 867 875 883 


72,'. 724 712 750 759 

892 900 908 917 925 


1 


028 


424 
62S 


KB 

72 on; 


911 960 968 966 
(124 032 041 049 
107 115 123 132 


975 « 991 999 ,008 

140 118 156 165 173 


> 


to 


627 

?.■*! 

HO 

en 

682 

stt 


263 


189 198 206 214 
272 280 288 296 
361 362 370 378 


222 230 '239 217 256 

;,i.o ;'.;:< 321 329 337 
387 a* 103 411 ll'.l 


• 


6.4 


428 436 414 452 460 


469 477 48,5 493 .501 




691 


MS 626 531 642 
599 607 616 621 
681 686 697 706 


.550 668 567 575 .4,13 
713 722 730 738 716 


431 
far, 
436 


1 


762 770 779 787 
813 852 860 868 
926 933 941 949 


796 803 811 819 827 
876 88} 892 BOO 908 
957 965 973 981 989 




IM 

Ml 

642 
H3 


997 

73 iiTk 


,006 ,014 ,022 ,030 
086 094 102 111 

167 175 183 191 


,038 ,046 ,054 ,062 ,670 

It 9 127 ]:.;. 143 141 
199 2117 214 223 23I 


1 
6 


2r9 
U 

4^ 


239 247 255 263 272 


2h0 2M 296 IIUI 312 


400 


408 416 424 432 


44" 411 'l.'ii! VlU 172 
620 528 536 644 562 


644 
648 


660 

640 


568 676 684 692 
648 656 664 672 
727 735 743 751 


600 606 616 624 632 

679 687 iV.if. 7U3 711 
759 767 775 783 791 




M7 

Mil 

IM 


799 
967 


807 816 823 830 
Mfi' 973 981 9*9 


;*I7 ,0115 ,1113 .1121.1 ,1.12.1 




74 036 


044 062 060 068 


076 084 092 099 167 


N. 


L. 1 2 3 4 


5 6 7 8 9 


P. P. 


1°» 
1 24 

1 2-" 
1 SB 

1 27 


= 4980" 
= 5100 
= 6220 


8. 4. 68 663 T. 4. 68 666 ' 1° 28'- 6280" S. 4. 58 653 T. 4. 68 667 
4.68 563 4 68 566 1 29=5310 1.68 653 1.68 567 
1. 68 663 4. 68 566 1 30 = 5400 4. 68 653 4. 68 667 
4.68 653 4. 6" 567 1 31-6460 4.68 562 1.68 568 
1. 68663 4. 68 667 I 32 - 6620 4. 68 562 4. 68 668 



GEOGBAPHIC TABLES AND FORMULAS. 
Tabli l&.—Fire-plaee logarithm* of natural numbers-— Continued. 



<ai:'i '.71 679 687 696 

711 719 7S7 IH 772 

SIB 827 834 842 860 

896 _ 904 912 8*0 ! 

971 981 989 BOT «L_ 

'ft 051 059 066 074 082 

las l*i 1*1 161 159 

282 289 297 305 312 



. .<,:,:, -i 



1 667 MS 671 680 

I 633 Ml 648 ( 

! 709 717 724 732 

1 861 868 876 884 

I 937 944 952 I 

I 087 095 103 1 

I 163 170 178 185 

I 238 Mt S» 

i 313 IMP 328 



492 500 507 515 522 

641 649 056 661 1371 

716 723 730 738 746 

938 946 953 960 ! 



i 693 71!] 711* 



i am :m 9311 
! 989 997 H 
i 063 070 1 



: 240 247 254 262 



I 496 503 510 517 

[ 568 576 683 590 

I 641 648 666 663 

i 714 721 728 736 



1. 4. 68 552 T. 4 

i. 68552 4 

4. 68 662 4 

I 68552 4 



GEOGRAPHIC TABLES AND FORMULAS. [bull.314. 

Table 1*.— Fiw-jilmv togariUuru of natural »™/.n — Continued. 



N. 


L. 


1 


2 3 


' 


j . , . . 


P.P. 


Wt 

soil 


77 815 


82.' 


830 837 


w 


851 859 S66 873 ' 880 




tea 

78 082 


sss 
on 


374 in 


MM 


924 OH 938 945 953 

'.'.'•■ ,iViS ^>10 ,017 ,025 
06S 078 0*2 089 097 


604 

filXI 


176 


S 


118 125 

l:«i I'J7 


276 


140 147 154 161 168 

283 290 297 305" 312 




607 

no 

Bid 
811 


MO 

462 


SOS 


as 


S4J 
419 

•iso 


555 362 369 376 383 
426 433 440 447 455 
497 504 512 519 526 


1 ' M 

2 1,6 

3 ! tA 

I 


533 


MO 


547 654 


,v,i 


Mil 576 8S3 .590 597 


1 


682 
75S 


OIK B25 

760 787 


o;i 
774 


0-1" 617 654 001 0. ; - 
781 789 796 803 S10 


MS 


s 


1 


:>72 r,h 


848 
988 


ua n we K73 880 

993,000,007 ,1111 ,023 




MO 

822 
S2g 




178 


in;; ir-j 

1*3 190 


197 


064 071 07ft 085 092 
134 HI H» 155 16? 
204 211 21ft 225 232 


. 


1 


1 


gs 


407 


271 281 28ft 295 302 


344 351 358 365 372 
f!4 421 428 .|;.I5 112 
484 491 498 505 511 


826 


588 


595 




616 


623 630 6.17 oil ,yit 


5 ! 3,5 


827 

(iL-l 

MO 

MB 


worn 


SOS 


879 886 


Us 


831 837 844 »'0 -5- 

M9 975 982 'fi-'J '.'.h: 


8 1 5^6 
0| 6S 


941 


oi- 955 


902 


147 


1117 I'.'l 

154 16? 


(Hi 
16S 


1117 Ml (151 O.W IHiTt 
106 113 120 127 131 
17S 182 188 195 502 


i;:e> 


209 

Me 


218 


.,_,, .„, 


29} 


21:1 250 257 264 271 

380 3S7 »ii 'll'lfi 4U7 




ess 
ess 

•40 


114 

i 


421 


42ft 434 
I'jti ."HI-: 

:m 570 


509 


448 465 462 468 475 

510 52:1 :,:.» ."0i6 ■•1:1 
.5*1 5B1 598 001 611 


| 


3S 
M 


iiii 


025 


Has S3H 


or. 


652 65B 665 672 679 


686 
7S4 


760 


71.7 77 1 


781 


TJil 720 733 7-111 717 


£u 


956 


80S 

080 


Vo :>70 


050 


!'ii v.ni .i«>3 ,010 ,017 
057 OH 070 077 081 




847 
849 


090 

15ft 


164 


171 17; 


184 


124 181 137 144 151 

258 -'lO 271 27S 28S 




BUI 


291 


-„"Jh 


MB 3ii 


31(1 


325 331 338 345 SSI 




N. 


l. o i 2 a * 


5 6 7 8 9 


1-. P. 


1° 41 

1 4 
1 41 


= 6000" 

fttiti 
-=6120 

. . eVio 


4 


03 551 1 

68 551 


4.6 
4! 6 
4. 6 


S70 

870 


l« 45' ^ 6300" S, 4. 68 551 X. 1. OS 571 

1 17 ■ 0420 OS 550 l! 68 572 
1 IS =6480 4.68 550 4. 6S 572 
1 49 = 6540 4. 68 550 4. 66 572 



GEOGKAPHIC TABLES AND FOBMCLAS. 
Tablb lS.—Five-ptairtogaritkma of natural numbers— Continued. 



If. 


L. 1 3 S 4 


fi 6 7 8 9 


JP. P. 


nsn 


8129L 29S 3QJi 311 318 


325 331 338 345 851 




(!r,:5 


358 365 371 378 386 
425 431 43* ll.i 451 
491 498 5(e 611 618 


391 308 405 411 .118 
4.W -16", -171 478 455 




664 
658 


He 564 571 578 584 
690 MS 70S 710 717 


657 604 67^ 677 5-1 




'i : } 7 

itoo 

MS 


757 763 770 776 783 

823 829 -36 M2 CHI 
889 895 902 908 91 S 


790 796 803 809 816 

H.56 -02 861) .575 5S2 
921 938 935 941 918 




954 Ml 968 H7I 'J.-.l 


9.-7 991 ,<ml ,007 .I'll 


82 020 027 033 Hill il [0 
086 092 l.(W liv, 112 
161 1S8 164 171 178 


1153 (160 003 07:1 079 
119 125 132 138 115 
184 191 197 204 210 


1 


7 
0,7 


ilw 


217 223 230 2341 213 

252 2«9 295 .....; ::■_■ 


315 321 328 ~::i'i 311 


1 


3,5 


«J0 


543 549 556 563 569 


.'nil .M7 523 ;.:iii f.'n; 
675 582 58S 595 601 


8 


b',6 


607 614 620 827 633 


rVlli 016 653 i.V.9 666 




672 67B 686 692 898 

737 743 750 t.-j; i>--; 

802 80S 814 S21 827 


705 711 718 724 731,1 
769 776 7X2 789 795 
834 840 847 8B3 860 


678 


MS 872 879 885 892 
995" ,001 ,008 ,014 ,020 


898 905 91J 918 924 
,027 ,033 .iliii ,i'iu~ ,952 




677 
679 

•SO 


S3 DBS W& 072 078 OSS 

123 129 136 112 111) 
187 193 200 206 213 


091 097 104 110 117 
155 I'll 168 171 181 
219 22.5 232 231 215 




261 267 261 270 276 


283 2-9 290 692 308 


315 321 327 334 340 

378 38S 39! :«>8 401 
442 448 455 461 467 


317 :'..-.:; :.«) 366 372 
110 417 12:1 429 -130 
474 480 487 493 499 


1 


* 


6-5 


606 512 518 525 531 

669 675 582 -5--S :.'.!( 
632 639 645 6-51 658 


537 544 560 656 563 

I'llll 6n7 613 620 621'. 
664 670 677 683 689 


6 


| 


em 

088 

689 

690 

G91 

f!ii3 


696 702 708 715 721 

759 765 771 778 7-1 
822 828 835 841 817 


727 731 740 7-16 753 
853 8(HJ 866 *72 879 


1 


h 


885 891 897 904 BIO 


910 '.'J-', 629 935 912 




073 080 0S6 092 NB 


913 (■]• M55 in.i '"..7 


691 


136 IIS 118 155 161 
261 267 273 280 286 


2:l,'l j:':;; 2|'J -,-. 2 : .5 




698 
7M 


323 830 336 342 318 

41* 454 46U 46l> 173 


354 361 367 373 879 

117 423 12:' 435 -112 
479 485 491 197 504 




510 616 522 52S 615 


541 .547 5.53 559 566 


K. 


L. 1 2 S 4 


6 6 7 8 9 


p. p. 


i 5: 


--, 6480" ft 4. 68 Stfi T. 4, 
>. 6600 4! 08 fi$l! 4^ 


IBM 
1673 

J 573 


1° 53' = 6780" B. 4. 68 560 T. 4. 68 573 
1 54 =6840 4.68 660 4.08 573 
1 65 = 0900 4. 68 549 4. 68 574 
1 60 ^ 6900 4. 68 649 4. 68 674 
1 67 = 7020 4. 68 649 4. 68 574 



112 GEOGRAPHIC TABLES AND FORMULAS. [bull. 214. 

Tabu 18.— Fbst-place logarithm* of natural number*— Continued. 



*■ 


L. 1 2 B 4 


5 6 7 8 9 


P.P. 


7(11 


84 610 


Slli 522 628 


6»S 


641 547 563 .559 666 




873 
696 


;,7- 534 m 
-in 7i« 71 -I 


730 


603 |109 615 621 628 
(165 (171 (177 6X3 UNO 
726 733 739 745 751 


7(1! 
706 


757 
680 


76} 770 776 
887 893 899 


789 


788 794 800 807 813 

-50 ST* -113 -(.- -71 




707 

709 
7111 


*i 


94s 954 960 
071 077 083 


1 


dill (Hit I!I6 li:.3 IK".- 
096 101 107 114 120 


4 


2.1 
g 


136 


132 138 144 


160 


156 163 169 175 181 


711 

V: 


187 
300 


193 199 205 
2-".| 360 266 
31 S 331 .W 


211 
372 

sss 


217 224 330 SM 342 
378 28.-. 291 297 303 
339 345 362 358 364 


- 8 


432 
U 


71.;. 


370 
191 


376 883 S88 
■137 113 449 
497 60S 609 


a 

616 


400 406 412 418 42$ 
161 1(17 473 -179 4.-5 
522 638 534 540 546 




718 
1M 

722 

733 


552 
673 


558 664 670 


678 
697 


582 588 594 600 606 

6t3 i.ii9 ii.v. 'Jil a;; 
703 709 716 731 727 




733 


739 746 751 


7r>7 


753 7-llf 770 7-1 78- 


794 
914 


800 si*; SI 2 
BOO *6ri --72 
930 936 933 


Sl- 
Btt 


834 8,30 836 842 848 
-1 890 -96 B02 908 
941 950 956 962 968 


1 


U 


738 


974 
004 


980 986 99/ 
100 106 112 


998 

118 


,004 ,010 ,016 ,C32 ,03- 
124 130 136 141 147 


4 


3,0 


737 

73s 
729 
1M 

7:« 
7:rj 

733 


158 

273 


IIS 


337 
297 


183 189 !»S 301 207 

313 219 3.-..1 261 367 
WO 3i w 311 320 336 


! 


4^ 
64 


332 


338 344 350 


M 


362 368 374 380 386 
421 437 433 439 445 

5111 546 .552 558 564 




393 

510 


398 404 410 

■!.">■ 163 If.'.i 

516 532 538 


SI 

684 


7:11 
715 


570 
688 


575 5S1 587 
BM 70(1 7(6 


BBS 

711 


599 60S 611 617 623 

lifts 664 (176 07'. (1-2 
717 723 739 736 741 




:;i7 


747 


753 759 764 


770 


7711 782 78-- 794 800 


, 




789 
740 

743 


864 


870 876 883 


888 


-94 IKm 906 I'll 917 


1 
B 

7 


U 
If 
g 

3^ 


933 


929 935 Ml 


947 


■.■■.! 1.'.- .VH 970 976 


982 
009 


9-5 <p>l.| !W 

l3 Ui a* 


M 


.ill] ,017 .023 ,1129 ,»:t. 
.1711 117.5 l.-l H.-7 i.K.13 


Ui 


157 
374 


163 160 175 

221 227 233 
3-11 286 29] 


3:W 


210 2M 2. ; h1 3. : .3 2(1- 
303 309 315 320 33(1 




747 
74B 

7. ',11 


332 
448 


338 344 349 

101 160 166 


355 

III! 


'it'll 420 'iVi'l' 'l'i7 Tl3 
177 1--3 1-9 195 7tm 




606 


512 518 523 


■'-' 


.535 541 547 552 558 


»■ 


L. 1 2 3 * 


5 6 7 8 9 


P.P. 


1 67 
1 H 
1 K 


-7000 
-7140 


S. 4. 68 549 
4. 68 549 

1. tW 549 

■!. OX .>m 
1. 68 549 


r. 4. 68 574 

l! 68 575 
4. 68 576 


2° 1' - 7260" 8. 4. 6S 549 T. 4. 68 675 
2 2 = 7330 4. 68 648 4. 68 676 
2 3 ^ 7380 4. 68 548 4. 68 676 
2 4 =7440 4, 68 648 4. 68 876 
2 5 -7500 1. 6B 548 4. 68 677 



GEOGRAPHIC TABLES AND FORMULAS. 
Tablb 18. — Mee-plaee logarithms of natural numbers — Cnntiiuii'il. 



H. 


L, 1 i 3 .1 


5 8 7 S 




ISO 
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Table 18. — Fufrptaet logarithms of natural iwmlxn — ('uiiUnued. 
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Table ]«. — Fire.-phce. logarithms of natural iimithrx—VnalmupiX. 
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Table Ifi,— MVf-j»Vc logarithm* of natural mimlxr>>— Continued. 



- 


L. I 'J S i 


5 7 8 9 


p.p. 


WW 


95 424 429 434 439 444 


448 463 458 463 468 




902 


472 477 482 487 492 

521 525 iuo ■->:■;.-, 5m 

569 574 578 583 588 


497 501 506 511 516 

;.,!. V,ll 55) 559 564 
511! 598 602 607 612 




Nil;, 


617 622 628 631 D36 
065 670 67-1 679 681 
713 718 722 727 732 


641 646 650 655 660 
089 (194 698 70:1 798 
737 742 746 751 756 




WIT 
111.- 

■ 10 
913 


856 861 866 871 875 


785 789 794 799 804 

.■.112 -37 M: 817 852 
880 885 890 89T. 899 




952~~ 967~961 MS 971 

999 ,L»U .'»':> ,"14 ,1119 
90 047 052 057 061 050 


¥23 931-1 938 942 947 
HTil " 98lf~ 985 990 995 
,<■■:: ,,-■> ,«l:( ,<)38 ,iH2 
',»:i V, (Mi 085 090 




6 


;>15 


095 099 10* 109 114 

J42 147 152 L-V. 161 


118 123 128 133 13; 
166 171 175 Ml 185 
213 218 223 227 232 


1 


14 


91B 


237 242 246 251 256 

284 289 294 Li'.i- mil 
332 336 341 346 WO 


261 265 '270 276 280 

:iiH 313 3I7 322 1127 
Hfjf, :i60 UBS 36!) 374 


1 


3,5 


MO 


379 384 388 398 398 
426 431 135 140 445 

920 525 5311 r.iil S3» 


402 407 412 417 421 




450 454 459 464 KIN 
197 ,'4)1 506 Jill 51r, 
544 648 553 558 562 


Wo 
926 


567 572 577 581 586 
614 619 624 '■■!•; .-.:*■: 
661 666 670 675 680 


591 595 600 005 60* 

(ills 612 647 <ir>2 65.1 
085 1189 694 699 703 




L'-7 

'■'-* 

HIS 


708 713 717 722 727 
755 759 761 TbV.i 774 
802 806 811 816 820 
848 853 858 862 867 


731 736 741 745 7.50 

778 ',-.: 788 792 797 
825 81-10 834 839 814 
~B72~i iiTfl - ! Ettll ~88G 890 




931 
932 
833 


895 900 9H 909 914 

942 916 951 li.-,.i 960 
988 993 997 ,002 ,i»; 


918 9-23 9-28 932 937 

911.5 '.nil 974 979 984 
,011 ,"]', .021 .02:. .0:4(1 


1M 


9:16 


97 035 039 1)44 1H9 115:1 
128 132 137 142 146 


058 063 067 072 077 

1(11 109 111 118 12:1 
151 US 160 165 169 




lie 


9J8 

939 


174 179 183 188 192 
220 225 Z'M 231 239 
■267 271 276 280 2*5 
313 317 SB 3-27 331 
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2° 36' = 9300" S. 4. 88 543 T. 4. 68 587 
2 36 =9360 4. 68 543 4. 68 687 
2 37 = 9420 4. 68 542 4. 63 586 
2 38=9480 4,69 542 4.68 688 
2 39 = 9640 4. 68 542 4. 68 588 
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Table 18— Five-place logarithms of natural rmwfxr»— Continued. 
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Formula for using quantities S and T: 
log sin a — log a" + S. 

log tan a — log a!* + T. 

log cot a = a. c. log a" + a. c. log 71 

log « " = log sin a — S = log tan a — T. 

log cos = log (90° - a)" + S. 

log cot a = log (90° - a)" + T. 

log tan a = a. c. log (90° — a)" + a. c. log 71 

log (90° — a)" = log cos a — S = log cot a — T. 
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Table 19. — Fbe-plaee logarithm* of circular function*, rapreawcjin 
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19. — Five-place logarithms of circular functions, etc. — Continued. 
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Table 19. — Five-place logarithms of circular functions, etc. — Continued. 
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Table 19.-^Flve-pIaee logarithms of circular fimctumi, etc. — Continued. 
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Tablb 18. — Mve-ptact logarithm* of circular functions, etc. — Continued. 

















L.C«. 








8 

IS 




i 
1 

i 


9.84 184 

»!S4 236 

9(il 2» 


28 
28 

ii 
28 

as 

28 
28 

2S 

28 
29 

5i 

26 

-.-! 
Si 

s. 

2;. 
■:;. 
iv, 

25 

2.-. 

28 

ii 
2S 


1 

i 

1 


88 882 

68 948 
681178 

89 042 
68 108 


32 

82 

82 

82 
81 

32 

32 

82 
31 

81 

32 

31 

81 
81 
32 

SI 
31 

31 

32 

31 


j 


■;:■; 

: il QM 

■ii ■m 
:!(■ ami 


! 


96 308 
96 354 
96 841 


6 

7 
8 
6 


80 

68 

i>2 
.Ml 


66 
62 


44 20 

3 

86 


G 

7 
9 


iu-.i i'.sa 

ii. h! aii 
'.t.t'-l 191 
9.64 417 


i 


96 386 
96 323 
96 810 


3d 
28 


44 40 
48 

58 


12 
11 

H 


9.64 412 

9. Hi n'.- 
0.64 494 
9..-I .Mi- 
9.64 MS 


1 


■■■<) ui- 
es 170 

88 2*4 

en m; 


i 


30 362 
80 830 
80 798 

:::< 7;ii 

30 702 

80 871 

.:,. ,;,,o 

80 674 


] 


96 804 
96 292 

96 279 
96 278 
96 267 
96 261 
95 264 

IT, 21* 


In 2ii 
12 


8 

IB 




9.64 571 
9.64 AM 

■j. hi 1122 

9.64 647 
9.64 673 


1 


88 829 

09 398 


4,i 


" & 


■15 20 
24 

•a 

82 

SB 


•in 
21 
a 

23 
24 


9.64 698 

'.U,l 721 

9!64 77B 

IM',1 MY' 


i 


•■:• l-.T 
69 488 
89 520 
69 552 

.:■. ;-,- 1 


:■:■■■ .12 
''ii II- 


1 


96 288 
96 228 
96 223 


to 
88 

88 

22 


IB 
28 


18 40 

48 

n 
M 


■";' 
St 


9. Ill Wtl 

9.64 651 
oifti 902 

n. hi '.«■: 

■a i.i a:-- 

'V ili, 029 
(1. OS iv.-i 


1 


89 SIS 

89 047 
89 879 

(lit 7 12 


! 


;i) ;!.,:■: 
30121 
30 290 


! 


96 204 

96 192 
95 185 


14 20 


46 

4 


80 

;I2 
ill 


! 


89 80S 
89 837 
88*88 


! 


:«, ■;■■,. 
.:■, |.',: 
ii, il», 


l 


'.<■;> iv.; 

96 167 
96 164 


III! 

29 

as 


14 
56 

11 


46 20 

38 
82 


:ih 


a. n:. in: 
9.66 ISO 
9.65 155 

o.n:, l-i 


i 
1 


89 932 
49*88 
89 996 

7(1 li : „- 

70 089 
70 121 
70 162 
70 184 

7li 2!:, 


I 


:;c in;.-. 
■i'ii v'u 


i 


96 129 

97, ]■.'■.: 


r- 


::.. 


10 40 
48 
58 


411 

l"l 


9.65 305 
V. 65 1106 


i 


29 879 

■.':a -Iii 


'. 


a.;, lie 
96 108 

ili, (,90 


12 


•1 


47 
8 
16 


48 
48 
47 
48 

43 


Ii ij.j ;:_:i 

IM-.i. I1.-1 
9.117. lid'. 
9.6.S4S1 


I 


TO 278 
TO 809 

70 341 

7" :i72 


1 
1 


29 763 

-2a iiai 
ii. r,2- 


! 


96 071 

9.;, ,«■.:, 


i 


IT 20 
24 
28 
32 

SO 


M 

51 
52 
53 

:>1 


Si. ST. 45fi 

11. Hi) 1-1 

a.n;, .v.Hi 

9.liS .-jSI 

a. df) ,v.; 


s 


7(1 .j(>| 
70 438 

70 498 

■71.1 :")■».■ 


1 
1 

1 


-'■' i''-'i' 
■jii .".is! 
29 471 
29 Mil 

--'■' ':.'. 

29 ii'lii 
29 3lS 




si.;, iiivj 
96 039 

ii:, .127 


111 
li 

2 


36 
32 


4V 40 

48 
S3 
56 


F.i 

iw 


ii.f.f, 5*0 
'.Mi-", w. 

'■'■'''■' '■->; 

ai(ifi M 




7l.i .'.(HI 
TO 692 

70 i*\ 


! 


96 020 
96 014 

96 007 
95 001 


12 20 
i 


48 


*« 


9.65 705 


o 


7H 717 


29 ■>:.( 


9 


91 9- 








■ ! 










•'■ 







146 GEOGRAPHIC! TABLES AND FORMULAS. [»ull.h< 

Table 19. — Mve-pUiee logarithms of circular function!, etc. — Continued. 
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i. — Fwe-ptace logarithms of circular function*, etc. — Continued. 
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Table 19. — Five-place logarithms of drcttfar function*, etc. — Continued. 
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Table lfl. — Five-plane logarithm/ of circular fuiictiints, <*\— Continued. 
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Table 18. — Mve-place logarithm* of circular function!, etc. — Continued. 
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— Five-place logarithmi of circular function*, etc. — Continued. 
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Table 19. — Five-place logarithms of circular Jwutiotu, etc.— Con tinned. 
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Table 19. — Five-place logarithm! of circular JundtotiK, etc. — Continued. 
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Table 19. — Five-place logarithm* of circular function*, etc. — Continued. 
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Table 19. — Mve-place logarithm* of circular function!, etc. — Continued. 
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Tabli 19.—&ve-place logarithm* of circular function*, etc. — Continued. 
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Table 19. — Flvc-ptace logarithm* of circular function*, etc. — Continued. 
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Table 19.-— Mve-place Ingarithmt of circular function*, etc. — Continued. 
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Table 19.— FfVe-place hiijarithm* of eimtlnr functions, etc. — Continued. 
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9.— Mix-place logarithm* of circular junctions, etc. — Continued. 
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83 
34 


i 


84 615 
84 640 


9. Willi 
9.99 HI 

11. 'M urn 
9.99 r.u 
y. '.11* 2!7 


( 
( 


00 884 

Mil -/| 


j 


85 374 
85 849 


36 
33 

::, 
:t(l 
38 
36 


2 20 


58" a 
8 
16 


i. 


si w; 
84 579 

84 6IH 

84 61S 


9.99 919 

;,;,,;, j.;.' 

9^99 343 


( 


mi 7W 
00 738 

mm 7: C 

:-■■: 


1 


KS 991 

85 313 
85 287 


2 
66 
52 


58 20 


SB 
89 


j 


84 643 
84 669 


9.99 368 j M 

9^99 419 [ S| 
9.99 411 2 
9.99 409 ' J5 


1 


00 832 

Mr ,-| 

mi .'';;i 


1 


85 260 

11 


9? 


82 


44 
52 


III 
48 


• 


84 684 
64 78? 


9,99 495 

«>j :!;ii 

9.99 H«i 
9. H'j (!■_'] 

!l 99 799 


26 
26 
26 

26 

26 
28 

28 
26 


! 


MM | .:, 

00 404 


! 


85 187 

II 


30 

19 

IT 


1 20 
13 


8 

12 


48 

48 


i 


si 771 
84 796 


j 


I'll 379 

00 828 
00 278 




s?> i:sj 

85 126 

>j 119 

86 100 


14 

10 


1 

86 
28 


59 20 

28 

32 

u 


SO 

51 

54 


i 


84 822 
84 885 
84 847 

hi N73 


'Vi'j 77;'. 
9. 99 79S 
11. 99 -9.9 
9.99 ills 


< 


mm ■_>/,_; 
mm ":.'■.' 

i.i'i 177 
"i> 109 


1 


86 074 

86 041 
86 087 

*.", 1.19-1 


48 
53 


5J 
58 


; 


-1 sv.-, 

84 911 
84 828 

84*36 


iiiiil -li'.i 

9. 99 975 


1 


00 101 
nc 1.7.; 
00 061 
00 02S 


1 


■ '. M19 

84 986 
84S81 
84 949 


1 


8 


60 


•0 


i 


HHg 


0.00 000 


• 









LCos. 


a. 


L. Coig. 


c. d. 


L. Tang 


L. 81n. 


d. 
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Table 20. — Geodetic position computtUioiuj. 

TABLE OF LOGARITHMS OF FACTORS A, B, C, D, E, F, BASED UPON THE CLARKE SPHE- 
ROID OF 1866 AND THE METRIC SYSTEM, BETWEEN LATITUDES 0° AND 72°. 

[Extracted from reports of the U. S. Coast and Geodetic Survey.] 



CONSTANTS. 



B 

c 

D 



(1 — i* sin 2 g>)* 
a arc V 



(1 — e 2 si n 2 <p)% 
a (l-e^Trc!" 
(1 — e 2 si n 2 <p) 2 tan <p 

2a 2 (1 — O'arcl" 
f e* sin <p cos g> arc V f 

1 — e 2 sin 2 <p 
(1 + 3 tan 2 <p) ( 1 - e* sin 2 <p) 
6V 



E 

F = T V sin <p cos 2 q> arc 2 1" 



log 



log a 
log b 
log tf 2 
1 



log 



log 



a arc V 

_ __1 

a (1 — e*) arcl" 

1 

2a 2 (1 — 6*)arcl" : 
log (| e 2 arc 1 // ) = 

lo *6rf : 
log (A arc 2 1'/): 



= 6.804 698 57 
= 6.803 223 78 
= 7.830 502 57 

= 8.509 726 56 
= 8.512 676 15 



1.406 947 6 
5.692 168 7 

5.612 45 
: 8.291 96 



Ratio adopted in this table is the Clarke value of the meter, namely, 1 meter 
39.370432 inches. 
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GEOGRAPHIC TABLE8 AND FORMULAS. 



165 



Table 20. — Geodetic pomtwn computations — Continued. 



LATITUDE 0°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


o / 
00 00 


8.509 7266 


8.512 6761 


= -«o 


-00 


5.6125 


-co 


1 


66 


61 


2-8707 


§.156 


5 




2 


66 


61 


8. 1717 


457 


5 




3 


66 


61 


3477 


633 


5 




4 


66 


61 


4727 


758 


5 




05 


66 


61 


5696 


. 855 


5 




6 


66 


61 


6488 


9.934 


5 




7 


66 


61 


7158 


0.001 


5 




8 


66 


61 


7740 


059 


5 




9 


66 


61 


8249 


110 


5 




10 


8.509 7266 


8.512 6761 


8.8707 


0.156 


5.6125 




11 


65 


61 


9121 


197 


5 


• 


12 


65 


61 


9499 


235 


5 




13 


65 


61 


8.9846 


270 


5 




14 


65 


61 


9.0168 


302 


5 




15 


65 


61 


0468 


332 


5 




16 


65 


61 


0748 


360 


5 




17 


65 


60 


1011 


386 


5 




18 


65 


60 


1259 


411 


5 




19 


65 


60 


1494 


435 


5 




20 


8.509 7265 


8.512 6760 


9.1717 


0.457 


5.6125 


8.057 


21 


65 


60 


1929 


478 


5 




22 


65 


60 


2131 


498 


5 




23 


65 


60 


2324 


518 


5 




24 


65 


59 


2509 


536 


5 




25 


65 


59 


2686 


554 


5 




26 


65 


59 


2857 


571 


5 




27 


65 


59 


3020 


587 


5 




28 


55 


59 


3178 


603 


5 




29 


65 


58 


3331 


618 


5 




30 


8.509 7265 


8.512 6758 


9.3478 


0.633 


5.6126 




31 


64 


58 


3620 


647 


6 




32 


64 


58 


3758 


661 


6 




33 


64 


57 


9.3892 


674 


6 




34 


64 


57 


9.4022 


687 


6 




35 


64 


57 


4148 


700 


6 




36 


64 


57 


4270 


712 


6 




37 


64 


56 


4389 


724 


6 




38 


64 


56 


4505 


736 


6 




39 


64 


56 


4618 


747 


6 




40 


8.509 7264 


8.512 6756 


9.4728 


0.758 


5.6126 


6.358 


41 


64 


55 


4835 


769 


6 




42 


64 


55 


9.4939 


779 


6 




43 


64 


55 


9.5042 


789 


6 




44 


63 


54 


5141 


799 






45 


63 


54 


5239 


809 


7 




46 


63 


54 


5335 


819 


7 




47 


63 


53 


5428 


828 


7 




48 


63 


53 


5519 


837 


t 




49 


63 


53 


5609 


846 






50 


8.509 7263 


8.512 6752 


9.5697 


0.855 


5.6127 




51 


63 


52 


5783 


863 


7 




*52 


62 


51 


5866 


872 


7 




53 


62 


51 


9.5950 


880 






54 


62 


51 


9.6031 


888 


8 




55 


62 


50 


6111 


896 


8 




56 


62 


50 


6189 


904 


8 




67 


62 


49 


6266 


912 


8 




58 


61 


49 


6341 


919 


8 




59 


61 


49 


6416 


927 


8 




60 


8.509 7261 


8. 512 6748 


9.6489 


0.934 


5.6128 


6.534 
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Table 20. — Geodetic position amputation* — Continued. 



L*t. 


log 


* 


]obB 


lege 


log I) 


logE 


logF 


] 1 DO 


« 


60 

7160 

50 


48 
8.512 6743 


560 
903 

468 


966 

976 
988 

1.0O1 

026 
081 


G.612S 
29 

39 

39 
80 

30 
80 


.( 


16 




SS 


39 


672 


043 


81 




a 




1 


39 


m 




3! 




20 


0.509 


7258 


H 512 6738 


9.7738 


1.059 


5.6132 


6.6SS 


21 






ST 






















82 




fi 






39 




076 






24 




57 


so 


6.7960 


080 


93 
















S3 




















27 












88 










33 


152 


100 






29 
















M 


8.509 7256 


8 512 0731 


9,8280 


1 110 


5.8133 










31 


' 298 


115 






82 




55 








St 










95 


398 


134 






34 
















35 




54 


28 


486 


198 


M 








64 




581 


188 






37 




54 


28 






35 




39 
















s 


8.509 


59 


S.51B 6724 


9.8708 


•J" 


36 


6.7&& 








23 














52 








38 




44 




52 


21 


878 


178 






4fi 




52 


20 


920 


177 


ST 








SI 


19 


:<. ma 


185 


87 




48 




51 


U 


082 


193 


38 




50 


8.509 


7251 


8.512 6716 


9.9121 


1.197 


S.6188 




61 




















50 




200 


206 


88 




53 










209 






54 




49 


13 


277 


112 


89 




55 




49 


12 


IIS 


218 


81 




56 




S 


10 


358 
427 


220 
227 


3 




"0 


8. 509 7246 


8.512 8708 


9.B5O0 


1.2347 


5.6140 


6.834^ 
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Tabu 20. — Geodetic position computations — Continued. 
LATITUDE 2°. 



Ul. 


log A 


JokB 


logC 


log- B 


Its B 


log V 


■i 00 


8.509 r«g 

47 


07 


5.95002 


r 'i 


fi.6140 


i m 


3 






6076 


454 








47 












? 


46 
45 
46 
45 


OS 
01 


0777 

8146 
3.98482 


524 

1.2694 


42 




11 


44 


97 


■145 


780 


44 




II 














1* 


43 


96 


if. ■.'.iTWJ 


626 


44 




IS 


s 


M 


<4>< 


890 


46 




17 
















42 




1078 


953 






19 


42 


89 


1392 


1.2984 


46 


















22 


*J 


87 


' an If 


077 


47 






40 






107 






24 














25 


40 


83 


3229 


188 


48 




■ 






mm* 


197 








N 


31 










28 
















38 


79 




286 


49 




30 


8.509 7238 


8,512 6678 


U. 04703 


1,6614 


5. 6149 






















75 


5278 




50 




n 


SO 


U 


5647 


426 


51 




35 


30 


72 


6129 


466 


61 




« 














87 






668(1 


512 


62 






■ 












99 


31 


67 


7237 


687 


52 




40 


8., W9 7234 


6,(03 6t»a 


0. 07509 


1.3594 


5.6153 


6.959 






65 










s 


33 


62 


mi 


674 


56 




45 














47 


31 


59 


93?> 


763 


56 






31 




iiii'iT 


806 


66 




49 




55 










50 


8.509 7230 


3.512 3654 


0. 10146 


1 3S56 


5.6156 






29 




' 0401 


' 882 


57 




a 




51 
















0907 








64 


28 


M 


1168 


957 


53 


















U 


27 


45 


{S 


031 


1 




59 


utm 


8.512 6641 


o.i-Z 


* 


LM 


MB 
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Table 20. — Qeodetie position computation* — Continued. 
LATITUDE 8°. 















" 


Lai. 


logA 


rtiff. l^L-o.oa 


log*.! 


log I. 


log E Jog F 


s oo 


1.509 7225 


8,512 oa« 


12633 


14101 


B.S160 ! 


oio 


I 


26 


39 
38 


iiili 


62 


61 




3 


2I 


37 


8362 


i. u ;; 


61 




















29 


33 


4059 


46 
















ES 




I 


fi 


K 


4525 


L4815 


M 




1(1 


8.609 7221 
20 


8.512 66» 


' .5214 


1.4338 


5.6164 




1 


19 


1 


m 


1.43SS 
28 


65 

68 




a 


is 


W 


raw 


" 


88 




18 


17 


17 


w® 


1.4494 


68 




19 


16 


14 


6999 


S3 


68 




20 


8.509 7216 


8, 512 6612 


0.17217 


1.4560 


5. 6168 7 


<*ft 










1.4581 








15 




7650 








§ 


u 


06 


807B 


45 


70 


















26 








1.-HSS7 


71 






12 


02 


871B 








28 


U 


6599 


9133 


a 


72 

72 




30 


It. 609 7211 


8.512 6597 


0.19311 


1 4770 


6.6173 




31 








I. 4791 






S2 




M 










3S 


09 












34 






20163 








36 


08 


88 


0568 


1.4882 


75 




.17 










76 








H 


0969 








as 


06 






52 


77 




« 


8.509 7206 


8 612 6531 


u. 21367 


1.4m 


5.6178 7 


09fi 






80 










4s 


W 




IBM 


1.5011 


79 
79 




44 


I 


75 


2345 


« 


80 




49 


1 


1 


27S1 


1.5088 
26 


S 
81 




60 


8,509 7200 


8.512 6561 


LI. 2.1* f 


15163 


6 0132 




51 








1.MH2 


83 


















53 




59 




19 


M 




54 


98 


58 


4053 


38 


85 














85 




56 










80 




67 










80 




58 




60 










09 










87 




00 


8.509 7194 


8.512 0547 


0.25150 


1.5347 


6.0188 7 


133 



!NMT.] 
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Table 20. — Geodetic porition computations — Continued. 

LATITUDE 4°. 



Lat. 


log A 


logB 
diff.l"=-0.04 


logC 


logD 


logE 


lOgF 


/ 

4 00 


8.509 7194 


8.512 6647 


0.25156 


1.5347 


5.6188 


5.133 


1 


93 


45 


5337 


65 


88 




2 ■ 


93 


43 


5518 


1.5383 


89 




3 


92 


42 


5697 


1.5401 


89 




4 


92 


40 


5876 


18 


90 




05 


91 


38 


6055 


36 


90 




6 


91 


36 


6232 


54 


91 




7 


90 


34 


6409 


71 


91 




8 


89 


32 


6585 


1.5489 


92 




9 


89 


31 


6760 


1.5506 


92 




10 


8.509 7188 


8.512 6529 


0.26935 


1.5523 


5.6193 




11 


87 


27 


7109 


40 


93 




12 


87 


25 


7282 


58 


94 




13 


86 


23 


7455 


76 


95 




14 


86 


21 


7627 


1.5592 


95 




15 


85 


19 


7798 


1.5609 


% 




16 


84 


17 


7968 


25 


% 




17 


84 


16 


8138 


42 


97 




18 


83 


14 


8308 


59 


97 




19 


82 


12 


8476 


76 


98 




20 


8.509 7182 


8.512 6510 


0.28644 


1.5692 


5.6199 


7.168 


21 


81 


08 


8812 


1.5709 


5.6199 




22 


80 


06 


8978 


25 


5.6200 




23 


80 


04 


9144 


42 


00 




24 


79 


02 


9310 


58 


01 




25 


78 


6500 


9475 


74 


01 




26 


78 


6498 


9639 


1. 5791 


02 




27 


77 


% 


9802 


1.5807 


03 




28 


76 


94 


0.29965 


23 


03 




29 


76 


92 


0.30128 


• 39 


04 




30 


8.509 7175 


8. 512 6490 


0.30290 


1.5855 


5.6204 




31 


74 


88 


0451 


71 


05 




32 


74 


86 


0611 


1.5887 


05 




33 


78 


84 


0771 


1.5902 


06 




34 


72 


82 


0931 


18 


07 




35 


72 


80 


1090 


34 


07 




36 


71 


78 


1248 


50 


08 




37 


70 


76 


1406 


65 


08 




38 


70 


74 


1563 


81 


09 




39 


69 


72 


1719 


1.5996 


10 




40 


8. 509 7168 


8.512 6470 


0.31875 


1.6011 


5.6210 


7.200 


41 


67 


68 


2031 


27 


11 




42 


67 


65 


2186 


42 


12 




43 


66 


63 


2340 


57 


12 




44 


66 


61 


2494 


73 


13 




45 


65 


59 


2647 


1.6088 


13 




46 


64 


57 


2800 


1.6103 


14 




47 


63 


55 


2953 


18 


15 




48 


63 


53 


3104 


33 


15 




49 


62 


51 


3255 


48 


16 




50 


8.509 7161 


8.512 6448 


0.33406 


1.6163 


5. 6216 




51 


60 


46 


3556 


77 


17 




52 


60 


44 


3706 


1.6192 


18 




58 


59 


42 


3855 


1.6207 


18 


• 


54 


58 


40 


4004 


21 


19 




55 


57 


38 


4152 


36 


20 




66 


57 


35 


4300 


51 


20 




67 


56 


33 


4447 


65 


21 




58 


55 


31 


4594 


80 


22 




59 


55 


29 


4740 


1.6294 


22 




60 


8.509 7154 


8.512 6427 


0.34885 


1.6308 


5.6223 


7.229 
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Table 20. — Geodetic position computation* — Continued. 

LATITUDE 6°. 



Lat. 


log A 


logB 

ant. i*=~o.m 


logC 


logD 
diff. l-=+0.2i 


IorE. 


log-F 


I 00 


«.»„| 


22 - 


'■''■''! 


'1 


"1 


f.« 




62 


31 


58X0 


51 


25 




* 


.51 


IB 


5464 


55 


20 




1 


49 


jj 


B 


1.6393 


1 




s 


« 


w 


SOU 


21 

36 


28 




! 


"'"] 


""S 


0.36317 

tan 

one 


13 


5.0230 
30 
31 

S3 




is 


43 


(8 


7015 


18 


31 






I 


3 


':■-:■: 


45 


34 




ia 


39 


S3 


7505 




86 




M 


8.509 71S9 


8,512 rest 


37703 


1 0580 


5.0230 


7.2545 




88 




7 *:!'.< 


i!er«9 


87 














39 




H 


36 


! 


8111 


26 


39 
40 




26 


'34 




8514 


65 






27 














28 


P 


SI 


SlS 


1.6092 


4! 




SO 


H. 609 7131 


ft. 512 0356 


0.39047 


1.0718 


5.8243 




81 














32 














83 
















27 


4J 


9573 


m 


« 




35 


27 


H 


B704 


82 


« 




3G 














87 


25 




lUSWUl 


I. MM 


48 


















39 


23 


34 


0223 


33 


50 




s 


20 


&stt«ng 


U. K.li'.l 


53 
1.0898 


5.6251 
51 

53 


7.982 


47 


1 


ii 


t.^ls 


15 


G6 






IE 












so 


8.509 7114 


B r>]'> 6306 


41613 


1.6970 


5.6258 




52 


12 


03 


re 


1 6984 


59 




S3 


19 


^96 


2115 


1,7000 


| 




65 


09 


98 


2239 


St 


5 




57 


OS 


& 


2607 


07 


OS 




59 


l)C 


82 


2729 


79 


05 




60 


8.509 7 lD 5 


h.512 1880 


0.42850 


1.7090 


5.8206 


7.300 
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Tabtlb 20. — Geodetic position computation* — Continued. 
LATITUDE 6°. 



LU. 


did. 1^ 


-cue 


««.\» 


B 

-0.06 


IngC 


logD 
diff.l*=+0.18 


l*E 


1(*F 


° ' 


Ssoo 


7106 


M, 612 6280 


0.42850 


t 


S.6266 


T.306 














" 4 1 iVj 


67 




t 




0B 




71 


snS 


26 


SB 




* 




01 




88 


3334 








06 
B 




01 
7100 




68 


SIM 

8503 
3931 


50 

n 

1.7198 


70 
71 




10 


8.600 


7006 


B.sia 


6253 


0.44049 


1.7208 


5,6274 




11 




06 




SO 










IS 












31 


75 




13 




08 




M 


(SU 


54 


77 




16 














7B 








SI 




SB 


4763 








17 




8B 




SI 


4986 


i. raw 


BO 






















SO 


8.600 


7087 


8.512 6225 


45216 


1.7822 


,1 Bagj 


7.329 






SB 




22 


' 5331 


33 


83 




22 




Bt 














23 


















H 




BS 




11 


5874 


68 


85 




25 




B2 




u 


5788 


78 


86 


















87 




27 




BO 




06 


6015 


1.7 Ull 


88 




28 


















29 




7B 




61» 


6241 


22 


89 




30 


8.600 


7077 


8.612 


6196 


0.46358 


1.7433 


5,6290 




31 






















76 






B677 


51 






S3 


















M 




7S 




85 


6800 


76 


9B 




» 




72 




82 


6911 


87 


94 




K 




70 




76 


7182 


i:;iw 


96 




38 




70 




78 










SB 




69 














:,, 


8.600 706*1 


8.612 


1167 


47462 


1 7641 


5. 6299 


7.361 


11 




B7 






757] 


51 


.'.'. (ii« 




12 




6B 














IS 




« 








73 


01 




44 




M 




B6. 










IS 




a 




52 


8006 


1 7594 


03 




46 












l.noi 






17 




81 




48 






05 




48 


















IB 




BS 




40 


8137 


36 


06 




50 


8.609 705(1 


8.512 


6187 


1!. 48541 


1.7646 


6.6207 




El 




67 










08 




SI 




58 






8767 


67 






m 




B6 














M 




63 




26 


8970 


87 


11 




n 




62 




22 


9076 


1.7698 


12 




53 




61 


















69 






■286 


IB 






58 




A 














M 




IB 




10 


B496 


3B 


15 




00 


8.609 7017 


8. 612 


6107 


0.49600 


1.7749 


5,6216 


7.371 
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Table 20. — Geodetic position computations — Continned. 



LATITUDE 7°. 



Lat. 


log 
diff.l''= 


A 


1<WB 
diff.l''=-0.06 


logC 


logD 


logE 


logF 


=-0.02 




diff.l»=+0.16 






o / 

7 00 


8.509 7047 


8.512 6107 


0.49600 


1.7749 


5.6316 


1371 


1 




46 


03 


705 


59 


17 




2 




45 


6100 


809 


69 


18 




3 




44 


6097 


0.49913 


79 


19 




4 




43 


94 


0.50016 


89 


20 




05 




42 


91 


119 


1.7799 


21 




6 




41 


88 


222 


1.7809 


22 




7 




40 


85 


325 


19 


23 




8 




39 


82 


428 


29 


23 




9 




38 


78 


530 


39 


24 




10 


8.509 7037 


8.512 6075 


0.50632 


1.7849 


5.6325 




11 




36 


72 


734 


59 


26 




12 




35 


69 


836 


68 


27 




13 




34 


66 


0.50937 


78 


28 




14 




33 


62 


0.51039 


88 


29 




15 




32 


59 


140 


1.7898 


30 




16 




30 


56 


240 


1.7908 


31 




17 




29 


53 


341 


17 


32 




18 




28 


50 


441 


27 


33 




19 




27 


46 


541 


37 


34 




20 


8.509 


7026 


8.512 6043 


0.51641 


1.7946 


5.6335 


7.391 


21 




25 


40 


741 


56 


36 




22 




24 


37 


840 


66 


37 




23 




23 


33 


0.51989 


75 


37 


1 


24 




22 


30 


0.52038 


85 


38 




25 




21 


27 


137 


1.7994 


39 


I 


26 




20 


23 


236 


1.8004 


40 


1 


27 




19 


20 


334 


13 


41 


1 


28 




17 


17 


432 


23 


42 


1 


29 




16 


14 


530 


32 


43 




30 


8. 509 7015 


8. 512 6010 


0.52628 


1.8042 


5.6344 


1 


31 




14 


07 


725 


51 


45 


. 


32 




13 


04 


822 


61 


46 




33 




12 


6000 


0. 52919 


70 


47 




34 




11 


5997 


0.53016 


79 


48 




35 




10 


94 


113 


89 


49 




36 




09 


90 


209 


1.8098 


50 




37 




07 


87 


306 


1.8107 


51 




38 




06 


83 


402 


17 


52 




39 




05 


80 


497 


26 


53 




40 


8.509 7004 


8.512 5977 


0.53593 


1.8135 


5.6354 


7.409 


41 




03 


73 


688 


44 


55 




42 




02 


70 


784 


53 


56 




43 




01 


66 


879 


63 


57 




44 




7000 


63 


0.53973 


72 


58 


' 


45 




6998 


60 


0.54068 


81 


59 


1 


46 




97 


56 


162 


90 


60 


1 


47 




96 


53 


257 


1.8199 


61 


1 


48 




95 


49 


351 


1.8208 


62 


1 


49 




94 


46 


444 


17 


63 




50 


8. 509 6993 


8. 512 5942 


0.54538 


1.8226 


5.6364 




51 




91 


39 


631 


35 


65 




52 




90 


35 


725 


44 


66 




53 




89 


32 


818 


53 


67 




54 




88 


28 


0.54911 


62 


68 




55 




87 


25 


0.55003 


71 


69 




56 




86 


21 


096 


80 


70 




57 




84 


18 


188 


89 


71 




58 




83 


14 


280 


1.8298 


?2 




69 




82 


11 


372 


1.8307 


73 




60 


8.509 6981 


8.512 5907 


0.55464 


1.8315 


5.6374 


7.427' 
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Table 20. — Geodetic position ct/mptUations — Continued. 



LATITUDE 8°. 



Lat. 



log A log B 

diff. l"=-0.02 diff. 1"=*- 0.06 



log C log D log E 

diff. 1"= +0.14 diff. 1*= +0. 



+0.02 



/ 












8 00 


8.509 6981 


8.612 5907 


0.55464 


1.8815 


ft. 6374 


1 


80 


04 


565 


24 


76 


2 


79 


5900 


646 


33 


76 


3 


77 


5897 


738 


42 


77 


4 


76 


93 


829 


50 


78 


06 


75 


90 


0.55919 


59 


79 


6 


74 


86 


0.56010 


68 


80 


7 


73 


82 


100 


77 


81 


8 


71 


79 


191 


85 


82 


9 


70 


75 


281 


1.8394 


83 


10 


8.509 6969 


8. 512 5872 


0.56371 


1.8403 


5.6384 


11 


68 


68 


460 


12 


85 


12 


67 


64 


550 


20 


86 


13 


65 


61 


639 


28 


87 


14 


64 


57 


728 


37 


88 


15 


63 


54 


817 


45 


90 


16 


62 


50 


906 


54 


91 


17 


61 


46 


0.56995 


62 


92 


18 


59 


13 


0.57083 


71 


93 


19 


58 


39 


172 


79 


94 


20 


8.509 6957 


8.512 5X35 


0.57260 


1. K.88 


• r >.l» 95 


21 


56 


32 


348 


1.K496 


% 


22 


54 


28 


436 


1. 8f 06 


97 


23 


53 


24 


523 


13 


98 


24 


52 


20 


611 


21 


99 


25 


51 


17 


698 


30 


5. 6100 


26 


49 


13 


785 


38 


5. 6401 


27 


48 


09 


872 


46 


02 


28 


47 


C6 


0.57969 


65 


03 


29 


46 


' 5802 


0.^8045 


63 


04 


30 


8.509 6945 


8. 512 5798 


0.58182 


1. 8571 


5.6406 


31 


43 


94 


•Jl« 


80 


07 


32 


42 


91 


304 


88 


08 


33 


41 


87 


390 


1.8596 


09 


34 


39 


83 


476 


1.8604 


10 


35 


38 


79 


562 


13 


11 


36 


37 


75 


647 


21 


12 


37 


36 


72 


732 


29 


13 


38 


34 


68 


818 


37 


14 


39 


33 


64 


903 


45 


15 


40 


8.509 6932 


8.512 5760 


0.58987 


1.8658 


5. 6416 


41 


31 


56 


0.59072 


61 


18 


42 


29 


53 


157 


69 


19 


43 


28 


49 


241 


77 


20 


44 


27 


45 


325 


85* 


21 


45 


25 


41 


409 


1.8693 


22 


46 


24 


37 


493 


1.8701 


23 


47 


23 


33 


577 


09 


24 


48 


22 


29 


660 


17 


25 


49 


20 


26 


744 


25 


26 


50 


8.509 6919 


8.512 5722 


0.59827 


1.8733 


5.6428 


51 


18 


18 


910 


41 


29 


52 


16 


14 


0.69993 


49 


30 


53 


16 


10 


0.60076 


57 


31 


54 


14 


06 


159 


65 


32 


55 


12 


5702 


241 


73 


33 


56 


11 


5698 


324 


81 


34 


57 


10 


94 


406 


89 


35 


58 


09 


90 


488 


1.8796 


37 


59 


07 


86 


670 


1.8804 


38 


60 


8.509 6906 


8. 512 5682 


0.60652 


1.8812 


5.6439 



logF 



7.427 



7.444 



7.461 



7.476 
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Table 20. — Geodetic position coviputaiionx — Continued. 



LATITUDE 9°. 



Lat. 


log A 


logB 
diff.1^-0.07 


logC 


logD 


logE 


log] 


diff.l»=-0.02 




diff. 1»=-+0.12 


diff. 1»= +0.02 




o / 
9 00 


8.509 6906 


8.512 5682 


0.60652 


1.8812 


5.6439 


5.4 


1 


05 


78 


733 


20 


40 




2 


03 


74 


815 


27 


41 




3 


02 


70 


896 


35 


42 




4 


6901 


66 


0.60977 


43 


44 




05 


6899 


62 


0.61058 


61 


45 




6 


98 


58 


139 


58 


46 




7 


97 


54 


220 


66 


47 




8 


95 


50 


301 


74 


48 




9 


94 


46. 


881 


81 


49 




10 


8.509 6893 


8. 512 5642 


0.61461 


1.8889 


5.6450 




11 


91 


38 


542 


1.8897 


52 




12 


90 


34 


622 


1.8904 


53 




13 


89 


30 


702 


12 


54 




14 


87 


26 


781 


19 


55 




15 


86 


22 


861 


27 


56 




16 


84 


18 


0.61941 


34 


57 




17 


83 


14 


0.62020 


42 


59 




18 


82 


10 


099 


50 


60 




19 


80 


06 


178 


57 


61 




20 


8.509 6879 


8.512 5602 


0.62257 


1.8964 


5.6462 


7.41 


21 


78 


5598 


336 


72 


63 




22 


76 


93 


415 


79 


65 




28 


75 


89 


493 


87 


66 




24 

• 


74 


85 


572 


1.8994 


67 




25 


72 


81 


650 


1.9002 


68 




26 


71 


77 


728 


09 


69 




27 


69 


73 


806 * 


17 


70 




28 


68 


69 


884 


24 


72 




29 


67 


64 


0.62962 


31 


73 




30 


8.509 6865 


8.512 5560 


0.63039 


1.9039 


5.6474 




31 


64 


56 


117 


46 


75 




32 


62 


52 


194 


53 


76 




33 


61 


48 


271 


61 


78 




34 


60 


43 


349 


68 


79 




35 


58 


39 


426 


75 


80 




36 


57 


35 


502 


82 


81 




37 


55 


31 


579 


90 


83 




38 


54 


27 


656 


1.9097 


84 




39 


53 


22 


732 


1.9104 


85 




40 


8.509 6851 


8.512 5518 


0;63808 


1.9111 


5.6486 


7.5 


41 


50 


14 


885 


19 


87 




42 


48 


10 


0.63961 


26 


89 




43 


47 


05 


0.64037 


33 


90 




44 


45 


5501 


112 


40 


91 




45 


44 


5497 


188 


47 


92 




46 


43 


92 


264 


54 


94 




47 


41 


88 


339 


61 


95 




48 


40 


84 


415 


69 


96 




49 


38 


80 


490 


76 


97 




50 


8.509 6837 


8. 512 5475 


0.64565 


1.9183 


5.6498 




51 


35 


71 


640 


90 


5.6500 




52 


34 


67 


715 


1.9197 


01 




53 


33 


62 


789 


1.9204 


«02 




54 


31 


58 


864 


11 


03 




55 


30 


54 


0.64938 


18 


05 




56 


28 


49 


0.65013 


25 


06 




, 57 


27 


45 


087 


32 


07 




58 


25 


40 


161 


39 


06 


. 


: 59 


24 


36 


235 


46 


10 




60 


8.509 6822 


8.512 5432 


0.65309 


1.9253 


5.6411 


7 A 



GEOGRAPHIC TABLES AND FORMULAS. 
Tablh 20.— Geodetic position compulation*— Continued. 



Ut 


IdrA 


diffl^OOS 


lose 


logD 


IorB 


log-F 


iiir.i"=-o.oB 






rtLIT.l"=+0. 1 


difl.l"=+0.02 




10 00 


B.609 6822 


8.512 5432 


065309 


lM> 


Itm 


7.518 


1 


B 

is 


11 


466 
MB 


67 


16 




? 


15 

8.509 6808 
OB 


05 

3. 612 5388 
S3 


823 


L9W1 

15 

1.9332 


1 






05 






16 






13 






269 










02 


70 




41 






16 


6600 


65 


403 


66 


30 




16 


6799 
















IS 


647 


68 


33 




IS 


00 






76 






19 


M 


47 


691 




35 




SO 


H. 609 67«I 


S.512 5343 


(i. liiiTiy 


I 9889 


5.6530 


7.632 










l!ii:wi; 










S3 


906 




39 




23 














24 


87 


'24 


0.07047 


16 


42 




a 














M 


SI 












27 






280 








•x 


SI 


M 






47 




■ 








49 






H 


8.609 6777 


8 612 5-297 


U 07472 


1.9456 


6 6649 






76 


9! 


542 




61 






74 


























34 










■ 66 




35 


70 


74 


823 


SB 


56 




M 


os 


69 


xliit 








37 


67 






L9501 


69 




as 






u. <;su;:2 








39 


64 


55 


102 


14 


61 




49 


60 


8.612 5251 


*"«0 


LMU 


5.0663 


7.541 






41 










a 


1 


82 


448 


47 


68 




4B 


54 


27 


617 


56 


159 




« 


53 


23 




60 






« 


51 




664 








49 


50 








73 




49 














a 


8.509 6746 
46 


8.612 5204 
5190 


U.688W 


1.96M 


78 




52 


4S 






1.9598 










89 


O.fliWtt 








54 


40 
88 


Sfi 


™ 


10 


82 




■ 






















29 


86 




a 








36 






[ : 


Si 
5.509 6730 


61 


*«W 




tZ 


,- 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 11°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


diff.l"=-0.03 


diff.l"=-0.08 




diff.l"=+0.10 


diff.l"=+0.02 






o > 
















11 00 


8. 509 6730 


8. 512 5156 


6.69539 


1.9648 


5.6590 


7.556 




1 


29 


51 


606 


54 


91 






2 


27 


46 


673 


61 


93 






3 


26 


41 


740 


67 


94 






4 


24 


87 


807 


73 


95 






05 


22 


32 


874 


79 


97 






6 


21 


27 


0.69941 


86 


98 






7 


19 


22 


0.70008 


92 


5.6599 






8 


18 


17 


074 


1.9698 


5.6601 






9 


16 


12 


141 


1.9704 


02 






10 


8.509 6714 


8. 512 5108 


0.70208 


1.9710 


5.6604 






11 


13 


6103 


274 


16 


05 






12 


11 


5098 


340 


23 


06 






13 


09 


5093 


406 


29 


08 






14 


08 


88 


473 


35 


09 






15 


06 


83 


539 


41 


11 






16 


05 


78 


604 


47 


12 






17 


03 


78 


670 


53 


13 






18 


01 


68 


736 


59 


15 






19 


6700 


63 


802 


65 


16 






20 


8. 509 6698 


8.512 5058 


0.70867 


1.9771 


5.6618 


7.568 




21 


96 


53 


933 


77 


19 






22 


95 


49 


0.70998 


83 


20 






23 


93 


44 


0.71063 


89 


22 






24 


91 


39 


128 


1.9795 


23 






25 


90 


34 


194 


1.9801 


25 






26 


88 


29 


259 


07 


26 






27 


86 


24 


323 


13 


27 






28 


85 


19 


388 


19 


29 






29 


83 


14 


453 


25 


30 






30 


8.509 6681 


8.512 5009 


0.71518 


1.9831 


5.6632 






31 


80 


04 


582 


37 


33 






32 


78 


4999 


647 


43 


35 






33 


76 


94 


711 


49 


36 






34 


75 


89 


775 


55 


37 






35 


73 


83 


840 


61 


39 






36 


71 


78 


904 


67 


40 






37 


70 


73 


0.71968 


73 


42 






38 


68 


68 


0.72032 


79 


43 






39 


66 


63 


095 


85 


45 






40 


8.509 6665 


8.512 4958 


0. 72169 


1.9890 


5.6646 


7.580 




41 


. 63 


53 


223 


1.98% 


47 






42 


61 


48 


286 


1.9902 


49 






43 


59 


43 


350 


08 


50 






44 


58 


38 


413 


14 


52 






45 


56 


• 33 


477 


20 


53 






46 


54 


28 


540 


25 


55 






47 


53 


22 


603 


31 


56 






48 


51 


17 


666 


37 


58 






49 


49 


12 


729 


43 


59 






50 


8.509 6647 


8. 512 4907 


0.72792 


1.9949 


5.6661 






51 


46 


4902 


855 


54 


62 






62 


44 


4897 


918 


60 


64 






53 


43 


92 


0.72980 


66 


65 






54 


41 


86 


0.73043 


72 


66 






55 


39 


81 


106 


77 


68 






56 


37 


76 


168 


83 


69 






57 


35 


71 


230 


89 


71 


• 




58 


34 


66 


293 


94 


72 






59 


32 


60 


355 


1.9900 


74 






60 


8.509 6630 


8.512 4866 


0.73417 


2.0006 


5.6675 


7.591 
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Table 20. — Geodetic position arniputcUiong-^Gontmxied. 



LATITUDE 12°. 



Lat. 



12 00 
1 
2 
3 
4 

05 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
66 
57 
58 
59 

60 



cliff 



log A log B 

.l^=-0.08 diff.l»=-0. 



log C log D log E log F 

09 diff.l»=+0.09 diff.l"-i+0.04 



8.509 6630 
29 
27 
25 
23 

21 
20 
18 
16 
14 

8.509 6613 
11 
09 
07 
06 

04 

02 

6600 

6599 

97 

8.509 6595 
93 
91 
90 

88 

86 
84 
82 
81 
79 

8.509 6577 
75 
73 
72 
70 

68 
66 
64 
62 
61 

8.509 6559 
57 
55 
53 
51 

50 
48 
46 
44 
42 

8.509 6540 
39 
37 
35 
33 

31 
29 
27 
25 
24 

8.509 6522 



8.512 4855 
50 
45 
39 
34 

29 
24 
18 
13 
08 

8.512 4803 

4797 

92 

87 
81 

76 
71 
65 
60 
55 

8.512 4749 
44 
39 
33 

28 

23 
17 
12 
06 
4701 

8.512 469G 
90 
85 
79 
74 

68 
63 
57 
52 
46 

8.512 4641 

35 

- 30 

24 

19 

13 

08 

4602 

4697 

91 

8. 512 4586 
80 
75 
69 
63 

58 
.52 
47 
41 
35 

8.512 4530 



0.73417 
479 
541 
603 
664 

726 
788 
849 
911 
0.73972 

0.74033 
094 
156 
217 

278 

339 
399 
460 
521 
581 

0. 74642 
702 
763 
823 

883 

0. 74943 

0.75003 

063 

123 

183 

0. 75243 
302 
362 
422 
481 



2.0006 
11 
17 
23 
28 

34 
40 
45 
51 
57 

2.0062 
67 
73 
79 

84 

90 

2.0096 

2.0101 

07 

12 

2.0118 
23 
29 
34 
40 

45 
50 
56 
61 
67 

2.0172 
77 
83 
88 
94 



5.6675 

77 
78 
80 
81 

83 
84 
86 
87 
89 

5.6690 
92 
93 
95 
96 

98 
99 
5.6701 
02 
04 

5.6705 
07 
08 
10 
11 

13 
14 
16 
17 
19 

5.6720 
22 
24 
25 
27 



7.591 



7.601 



540 


2.0199 


28 




600 


2.0205 


80 




659 


10 


31 




718 


15 


33 




777 


21 


34 


• 


0.75836 


2.0226 


5.6736 


7.611 


895 


32 


37 




0.75954 


37 


39 




0. 76013 


42 


41 




072 


47 


42 




130 


53 


44 




189 


58 


45 




247 


63 


47 




306 


69 


48 




364 


74 


50 




0.76422 


2.0279 


5.6751 




481 


84 


53 




539 


90 


55 




597 


2.0295 


56 




655 


2.0300 


58 




713 


05 


59 




771 


10 


61 




828 


16 


62 




886 


21 


64 




0.76944 


26 


66 




0.77001 


2.0331 


5.6767 


7.621 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 13°. 



Lat. 


log A 


logB 
diff. 1»=-0.10 


logC 


logD 


logE 
diff. 1"= +0.03 


logP 


diff. l"=-0.03 


diff. l"=+0.93 


diff. l"=+0.08 




o / 
13 00 


8.509 6522 


8.512 4530 


0.77001 


2.0331 


5.6767 


7.621 


1 


20 


24 


059 


36 


69 




2 


18 


19 


116 


42 


70 




3 


16 


13 


174 


47 


72 




4 


14 


07 * 


231 


52 


74 




05 


12 


4502 


288 


57 


75 




6 


10 


4496 


346 


62 


77 




7 


09 


90 


403 


67 


78 




8 


07 


85 


460 


73 


80 




9 


05 


79 


517 


78 


82 




10 


8.509 6503 


8.512 4473 


0. 77574 


2.0383 


5.6783 




11 


6501 


67 


630 


88 


85 




12 


6499 


62 


687 


- 93' 


86 




13 


97 


56 


744 


2.0398 


88 




14 


95 


50 


801 


2.0403 


90 




15 


93 


45 


857 


08 


91 




16 


91 


39 


914 


13 


93 




17 


90 


33 


0. 77970 


18 


94 




18 


88 


27 


0.78027 


23 


96 




19 


86 


22 


083 


28 


98 




20 


8.509 6484 


8.512 4416 


0. 78139 


2.0433 


5.6799 


7.631 


21 


82 


10 


195 


38 


5.6801 




22 


80 


4404 


251 


44 


03 




23 


78 


4399 


307 


49 


04 




24 


76 


93 


363 


54 


06 




25 


74 


87 


419 


59 


07 




26 


72 


81 


475 


64 


09 




27 


70 


76 


Ml 


69 


11 




28 


68 


70 


587 


74 


12 




29 


66 


64 


642 


78 


14 




30 


8.509 6464 


8. 512 4358 


0. 78698 


2.0483 


5.6816 




31 


63 


52 


754 


88 


17 




32 


61 


46 


809 


93 


19 




33 


59 


41 


865 


2.0498 


20 




34 


57 


35 


920 


2.0503 


22 




35 


55 


29 


0. 78975 


08 


24 




36 


53 


23 


0.79030 


13 


25 




37 


51 


17 


086 


18 


27 




38 


49 


11 


141 


23 


29 




39 


47 


4305 


196 


28 


30 




40 


8.509 6445 


8. 512 4299 


0. 79251 


2.0533 


5.6832 


7.640 


41 


43 


94 


306 


38 


34 




42 


41 


88 


360 


42 ' 


35 




43 


39 


82 


415 


47 


37 




44 


37 


76 


470 


52 


39 




45 


35 


70 


525 


57 


40 




46 


33 


64 


579 


62 


42 




47 


31 


58 


634 


67 


44 




48 


29 


52 


588 


72 


45 




49 


27 


46 


743 


76 


47 




50 


8. 509 6425 


8.512 4240 


0. 79797 


2.0581 


5.6849 




51 


23 


34 


851 


86 


50 




52 


21 


28 


905 


91 


52 




53 


19 


22 


0.79960 


2.0596 


54 




54 


17 


16 


0.80014 


2.0601 


55 




55 


15 


10 


068 


05 


57 




56 


13 


4204 


122 


10 


59 




57 


11 


4198 


176 


15 


60 




58 


09 


92 


230 


20 


62 




59 


07 


86 


284 


24 


64 




60 


8. 509 6405 


8. 512 4180 


0.80337 


2.0629 


5.6865 


7.649 



j^-r jj - i 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 14°. 



Lat. 


■ ■ 

log A 


. logB 


logC 


logD 


logE 


logF 


diff.l»=-0.03 


diff.l"=-0.10 


diff.l"=+0.87 


diff.l"=+0.08 


diff.l"=+0.03 




/ 

14 00 


8.509 6405 


8.512 4180 


0.80337 


2.0629 


5.6865 


7.649 


1 


03 


74 


391 


34 


67 




2 


6401 


68 


445 


39 


69 




3 


6399 


62 


498 


43 


71 




4 


97 


56 


552 


48 


72 




05 


95 


50 


605 


53 


74 




6 


93 


44 


659 


58 


76 




7 


91 


38 


712 


62 


77 




8 


89 


32 


765 


67 


79 




9 


. 87 


26 


819 


72 


81 




10 


8.509 6385 


8. 512 4120 


0.80872 


2.0676 


5.6882 




11 


83 


14 


925 


81 


84 




12 


81 


08 


0.80978 


86 


86 




13 


79 


4101 


0.81031 


90 


88 




14 


77 


4095 


084 


2.0695 


89 




15 


75 


89 


137 


2. 0700 


91 




16 


73 


83 


190 


04 


93 




17 


71 


77 


243 


09 


94 




18 


69 


71 


295 


14 


96 




19 


67 


65 


348 


18 


98 




20 


8.509 6365 


8.512 4059 


0.81401 


2.0723 


5.6900 


7.658 


21 


63 


52 


453 


28 


01 




22 


61 


46 


506 


32 


03 




23 


58 


40 


558 


36 


05 




24 


56 


34 


611 


41 


06 




25 


54 


28 


663 


46 


08 




26 


52 


21 


715 


51 


10 




27 


50 


15 


767 


65 


12 




28 


48 


09 


820 


60 


13 




29 


46 


4003 


872 


64 


15 




30 


8.509 6344 


8.512 3997 


0.81924 


2.0769 


5.6917 




31 


42 


90 


0.81976 


73 


19 




32 


40 


84 


0.82028 


78 


20 




33 


38 


78 


080 


83 


22 




34 


36 


72 


131 


87 


24 




35 


34 


65 


183 


92 


26 




36 


32 


59 


235 


2.0796 


27 




37 


29 


53 


287 


2.0801 


29 




38 


27 


47 


338 


05 


31 




39 


25 


40 


390 


10 


33 




40 


8.509 6323 


*8.512 3934 


0. 82441 


2.0814 


5.6934 


7.667 


41 


21 


28 


493 


19 


36 




42 


19 


22 


544 


23 


38 




43 


17 


15 


596 


28 


40 




44 


15 


09 


647 


32 


41 




45 


13 


3903 


698 


37 


43 




46 


11 


38% 


749 


41 


45 




47 


08 


90 


800 


46 


47 




48 


06 


84 


852 


50 


48 




49 


04 


77 


903 


54 


50 




50 


8.509 6302 


8. 512 3871 


0.82954 


2.0859 


5.6952 




51 


6300 


65 


0. 83005 


63 


54 




52 


6298 


58 


055 


68 


55 




53 


96 


52 


106 


72 


57 




54 


94 


45 


157 


77 


59 




55 


92 


39 


208 


81 


61 




56 


89 


33 


258 


85 


63 




57 


87 


26 


309 


90 


64 




58 


85 


20 


360 


94 


66 




59 


83 


13 


410 


2.0899 


68 




60 


8.509 6281 

i 


8.512 3807 


0.83461 


2.0903 


5.6970 


7.675 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 15°. 




15 00 
1 
2 
3 
4 

05 

6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 



log A log B log C log D log £ log F 

diff.l"=-0.04 diff.l"=-0.11 diff.l"=+0.82 diff.l"=.+0.07 diflf. 1»= +0.03 



8. 509 6281 
79 
77 
74 

72 

70 
68 
66 
64 
62 

8.509 6259 
57 
66 
53 
51 

49 
46 
44 
42 
40 

8.509 6238 
35 
33 
31 
29 

27 
24 
22 
20 
18 

8. 509 6216 
14 
11 
09 
07 

05 

02 

6200 

6198 

96 

8.509 6194 
91 

89 
87 
85 

82 
80 
78 
76 
73 



8.512 3807 
3801 
3794 

88 
81 

75 
68 
62 
56 
49 

8.512 3743 
36 
30 
23 
17 

10 
3704 
3697 

91 

84 

8. 512 3677 
71 
64 

58 
51 

45 
38 
31 
25 

18 

8. 512 3612 

3605 

3598 

92 

85 

79 
72 
65 
59 
52 

8.512 3545 
39 
32 
25 
19 

12 
3506 
3498 

92 

85 



0.83461 
511 
561 
612 
662 

712 
762 
813 
863 
913 

0.83963 

0.84012 

062 

112 

162 

212 
261 
311 
361 
410 

0.84460 
509 
558 
608 
657 

706 
755 
804 
854 
903 

0.84952 

0.85001 

049 

098 

147 

196 
246 
293 
342 
390 

0.85439 

487 
536 
584 
633 

681 
729 

777 
825 
874 



2.0903 
07 
12 
16 
21 

25 
29 
34 
38 
42 

2.0947 
51 
56 
59 
64 

68 
72 
77 
81 
85 

2.0990 

94 

2.0998 

2.1002 

07 

11 
15 
19 
23 
28 

2.1032 
36 
40 
44 
49 

53 
57 
61 
65 
69 

2. 1074 

78 
82 
86 
90 

94 

2.1099 

2.1103 

07 

11 



5.6970 
72 
73 
75 

77 

79 
80 
82 
84 
86 

5.6988 
89 
91 
93 
95 

97 

5.6999 

5.7000 

02 

04 

5.7006 
08 
09 
11 
13 

15 
17 
19 
20 
22 

6.7024 
26 
28 
30 
31 

33 
35 
37 
39 
41 

5.7042 
44 
46 
48 
50 

52 
54 
55 
57 
59 



7.675 



.683 



7.691 



50 


8. 509 6171 


8.512 3478 


0.85922 


2.1115 


5.7061 


51 


69 


71 


0.85970 


19 


63 


52 


67 


65" 


0.86018 


23 


65 


53 


64 


58 


066 


27 


67 


54 


62 


51 


113 


31 


69 


55 


60 


44 


161 


35 


70 


56 


68 


38 


209 


39 


72 


67 


55 


31 


257 


44 


74 


58 


53 


24 


304 


48 


76 


59 


61 


17 


352 


52 


78 


60 


8. 509 6149 


8.512 3411 


0.86400 


2. 1156 


5.7080 



7.698 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 16°. 



Lat. 


log A 
diff.l'°=-0.04 


logB 


logC 


logD 


logE 


logF 


diff.l"=-0.12 


diff.l"=+0.77 


diff.l"=+0.06 


diff.l"=+0.03 




16 00 


8.509 6149 


8.612 3411 


0.86400 


2. 1156 


5.7080 


7.698 


1 


46 


3404 


447 


60 


82 




2 


44 


3397 


495 


64 


84 




3 


42 


90 


542 


68 


85 




4 


40 


83 


690 


72 


87 




05 


37 


76 


637 


76 


89 




6 


35 


70 


684 


80 


91 




7 


33 


63 


732 


84 


93 




8 


30 


56 


779 


88 


95 




9 


28 


49 


826 


92 


97 




10 


8.509 6126 


8.512 3342 


0.86873 


2.1196 


5.7099 




11 


24 


35 


921 


2.1200 


5. 7101 




12 


21 


28 


0.86968 


04 


03 




13 


19 


22 


0.87015 


08 


04 




14 


17 


15 


062 


12 


06 




15 


14 


08 


109 


16 


08 




16 


12 


3301 


156 


20 


10 




17 


10 


3294 


202 


24 


12 




18 


08 


87 


249 


28 


14 




19 


05 


80 


296 


32 


16 




20 


8. 509 6103 


8. 512 3273 


0. 87343 


2. 1236 


5.7118 


7.705 


21 


6101 


66 


389 


40 


20 




22 


6098 


59 


436 


44 


22 




23 


96 


52 


483 


47 


24 




24 


94 


45 


529 


51 


25 




25 


91 


39 


676 


66 


27 




26 


89 


32 


622 


59 


29 




27 


87 


25 


669 


63 


31 




28 


84 


18 


716 


67 


33 




29 


82 


11 


761 


71 


35 




30 


8.509 6080 


8.512 3204 


0.87808 


2.1275 


5. 7137 




31 


77 


3197 


854 


79 


39 




32 


75 


90 


900 


83 


41 




33 


73 


83 


947 


87 


43 




34 


' 70 


76 


0.87993 


90 


45 




35 


68 


69 


0.88039 


94 


47 




36 


66 


62 


086 


2. 1298 


49 




37 


63 


55 


131 


2.1302 


61 




38 


61 


48 


177 


06 


52 




39 


59 


41 


223 


10 


64 




40 


8.509 6056 


8.512 3133 


0.88269 


2. 1314 


5.7156 


7.712 


41 


54 


26 


315 


17 


58 




42 


52 


19 


360 


21 


60 




43 


49 


12 


406 


25 


62 




44 


47 


3105 


452 


29 


64 




45 


45 


3098 


498 


33 


66 




46 


42 


91 


643 


37 


68 




47 


40 


84 


589 


40 


70 




48 


37 


77 


634 


44 


72 




49 


35 


70 


680 


48 


74 




50 


8.509 6033 


8.512 3063 


0.88726 


2. 1352 


5.7176 




51 


30 


56 


771 


56 


78 




5> 


28 


48 


816 


69 


80 




53 


26 


41 


862 


63 


82 




54 


23 


34 


907 


67 


84 




55 


21 


27 


952 


71 


86 




56 


18 


20 


0.88998 


74 


88 




67 


16 


13 


0.89043 


78 


90 




58 


14 


3006 


088 


82 


92 




59 


11 


2998 


133 


86 


94 




60 


8.509 6009 


8. 512 "2991 


0.89178 


2.1390 


5.7196 


7.719 

i 



182 



GEOGRAPHIC TABLES AND FOBMULAS. 



[BULL. 214. 



Table 20. — Geodetic position compulations — Continued. 



LATITUDE 17°. 



Lat. 


log A 
diff.l»=-0.04 


logB 
diff.l'°=-0.12 


logC 
diff.l'°=-0.73 


logD 
diff.l'°=+0.06 


logE 
diff.l'°=+0.03 


logF 


o / 

17 00 


8.509 6009 


8. 512 2991 


0.89178 


2.1390 


i 

6.7196 


77719 


1 


06 


84 


223 


93 


97 




2 


04 


77 


268 


2.1S97 


99 




3 


6002 


70 


313 


2.1401 


5.7201 




4 


5999 


62 


358 


04 


03 




05 


97 


65 


403 


08 


06 




6 


94 


48 


448 


12 


07 




7 


92 


41 


493 


16 


09 




8 


90 


34 


638 


19 


11 




9 


87 


26 


583 


23 


13 




10 


8.509 5985 


8.612 2919 


0.89627 


2.1427 


5.7215 




11 


82 


12 


672 


30 


17 




12 


80 


2905 


717 


34 


19 




13 


78 


2897 


761 


38 


21 




14 


76 


90 


806 


42 


23 




15 


73 


83 


850 


45 


25 




16 


70 


76 


895 


49 


27 




17 


68 


68 


939 


53 


29 




18 


65 


61 


0.89984 


66 


31 




19 


63 


54 


0.90028 


60 


33 




20 


8.509 5961 


8.512 2846 


0.90072 


2.1464 


5.7236 


7.726 


21 


58 


39 


117 


67 


37 




22 


66 


32 


161 


71 


39 




23 


53 


24 


205 


75 


41 




24 


51 


17 


249 


78 


43 




25 


48 


10 


294 


82 


45 




26 


46 


2802 


338 


85 


47 




27 


44 


2795 


382 


89 


49 




28 


41 


88 


426 


93 


51 




29 


39 


80 


470 


2.1496 


63 




30 


8.509 5936 


8.512 2773 


0.90614 


2.1500 


5.7255 




31 


34 


66 


558 


04 


57 




32 


31 


58 


602 


07 


59 




33 


29 


51 


646 


11 


61 




34 


26 


44 


689 


14 


64 




35 


24 


36 


733 


18 


66 




36 


21 


29 


777 


22 


68 




37 


19 


21 


821 


25 


70 




38 


16 


14 


864 


29 


72 




39 


14 


2707 


908 


32 


74 




40 


8. 509 5912 


8. 512 2699 


0.90962 


2.1536 


5.7276 


7.732 


41 


09 


92 


0.90995 


39 


78 




42 


07 


84 


0.91039 


43 


80 




43 


04 


77 


082 


47 


82 




44 


5902 


69 


126- 


50 


84 




46 


5899 


62 


169 


54 


86 




46 


97 


55 


212 


57 


88 




47 


94 


47 


256 


61 


90 




48 


92 


40 


299 


64 


92 




49 


89 


32 


342 


68 


94 




50 


8.509 5887 


8. 512 2625 


0.91386 


2.1571 


5.7296 




51 


84 


17 


429 


75 


5.7298 




52 


82 


10 


472 


78 


5.7300 




53 


79 


2602 


615 


82 


02 




54 


77 


2595 


568 


85 


04 




55 


74 


87 


601 


89 


06 




56 


72 


80 


644 


92 


08 




57 


69 


72 


687 


96 


11 




58 


67 


65 


730 


2.1599 


13 




59 


64 


57 


773 


2.1603 


15 




60 


8.609 5862 


8.512 2650 


0.91816 


2.1606 


5.7317 


7.738 
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Table 20. — Geodetic position compulations — Continued. 



LATITUDE 18°. 



Lat. 


log A 
diff. l'>= -0.04 


logB 
diff. 1^-0.13 


log C log D 
diff.l»=+0.70 diff. 1'°= +0.06 


log E log P 
diff. 1»=+0.03 diff. \W= +3.0 


o / 

18 00 


8.509 5862 


8.512 2550 


0.91816 


2.1606 


S.7317 7.738 


1 


. 59 


42 


859 


10 


19 


2 


57 


35 


902 


13 


21 


3 


54 


27 


945 


17 


23 


4 


52 


19 


0.91987 


20 


26 


05 


49 


12 


0.92030 


24 


27 


6 


46 


8. 512 2504 


^ 073 


27 


29 


7 


44 


8.512 2497 


115 


31 


31 


8 


41 


89 


158 


34 


33 


9 


39 


81 


201 


38 


36 


10 


8.509 5836 


8.512 2474 


0.92243 


2.1641 


5.7337 


11 


34 


66 


286 


44 


39 


12 


31 


59 


328 


48 


41 


13 


29 


51 


371 


61 


44 


14 


26 


43 


413 


56 


46 


■ 15 


24 


36 


456 


68 


48 


16 


21 


28 


498 


62 


50 


17 


19 


20 


540 


65 


52 


18 


16 


13 


582 


68 


54 


19 


13 


8.512 2405 


625 


72 


56 


20 


8.509 5811 


8. 512 2397 


0.92667 


2. 1675 


5.7358 7.744 


21 


08 


90 


709 


79 


60 


22 


06 


82 


751 


82 


62 


23 


03 


74 


793 


85 


64 


24 


8.509 5801 


67 


836 


89 


67 


25 


8.509 5798 


59 


878 


92 


69 


26 


96 


51 


920 


95 


71 


27 


93 


44 


0.92962 


2.1699 


73 


28 


90 


36 


0.93004 


2. 1702 


75 


29 


88 


28 


046 


06 


77 


30 


8.509 5785 


8.512 2320 


0.93088 


2.1709 


6.7379 


31 


83 


13 


129 


12 


81 


32 


80 


8.512 2305 


171 


16 


83 


33 


78 


8.512 2297 


213 


19 


85 


34 


75 


90 


256 


22 


88 


35 


72 


82 


296 


26 


90 


36 


70 


74 


338 


29 


92 


37 


67 


66 


380 


32 


94 


38 


65 


58 


421 


36 


96 


39 


62 


51 


463 


39 


5.7398 


40 


8.509 5759 


8.512 2243 


0.93505 


2. 1742 


5. 7400 7. 750 


41 


57 


35 


546 


46 


02 


42 


54 


27 


588 


49 


05 


43 


52 


19 


629 


52 


07 


44 


49 


12 


671 


56 


09 


45 


46 


8.512 2204 


712 


69 


11 


46 


44 


8.512 2196 


753 


62 


13 


47 


41 


88 


795 


65 


15 


48 


39 


80 


836 


69 


17 


49 


36 


72 


877 


72 


19 


50 


8.509 5733 


8.612 2165 


0. 93919 


2. 1775 


6.7422 


51 


31 


67 


0.93960 


79 


24 


52 


28 


49 


0.94001 


82 


26 


53 


25 


41 


042 


85 


28 


54 


23 


33 


083 


88 


30 


55 


20 


25 


125 


92 


32 


56 


18 


17 


166 


95 


34 


57 


15 


10 


207 


2. 1798 


37 


58 


12 


8.512 2102 


248 


2. 1801 


39 


59 


10 


8.512 2094 


289 


05 


41 


60 


8.509 5707 


8.512 2086 


0.94330 


2.1808 


5.7443 7.756 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 19°. 



Lat. 


log A 


logB 


logC 


logD 


log E log F 


diff.l"=-0.04 diff.l"=-0.1S diff.l"=+0.67 diff.l'' = +0.05 difl 


r. 1"= +0.04 diff. 10' =» +2^ 


o / 

19 00 


8.509 5707 


8.512 2086 


0.94330 


2.1808 


5.7443 7.756 


1 


04 


78 


370 


11 


45 - 


2 


8.509 5702 


70 


411 


14 


47 


3 


8.509 5699 


62 


452 


18 


49 


4 


96 


54 


493 


21 


52 


05 


94 


46 


534 


24 


64 


6 


91 


38 


675 


27 


66 


7 


89 


30 


615 


30 


68 


8 


86 


22 


656 


34 


60 


9 


83 


14 


697 


37 


62 


10 


8.509 5681 


8.512 2006 


0.94737 


2.1840 


5.7464 


11 


78 


8. 512 1999 


778 


43 


67 


12 


75 


91 


819 


46 


69 


13 


73 


83 


859 


50 


71 


14 


70 


75 


900 


53 


73 


15 


67 


67 


940 


66 


75 


16 


65 


59 


0.94981 


59 


78 


17 


62 


51 


0.95021 


62 


80 


18 


59 


43 


061 


66 


82 


19 


57 


35 


102 


69 


' 84 


20 


8.509 5654 


8.512 1927 


0.95142 


2.1872 


5.7486 7.761 


21 


62 


19 


182 


76 


88 


22 


49 


11 


223 


78 


91 


23 


46 


8.512 1903 


263 


81 


93 


24 


43 


8.512 1895 


303 


34 


95 


25 


41 


87 


344 


88 


97 


26 


38 


79 


384 


91 


5. 7499 


27 


35 


71 


424 


94 


5.7501 


28 


33 


63 


464 


2.1897 


04 


. 29 


30 


55 


604 


2.1900 


06 


30 


8. 509 6627 


8.512 1847 


0.95544 


2.1903 


5.7608 


31 


25 


38 


584 


07 


10 


32 


22 


30 


624 


10 


12 


33 


19 


22 


664 


13 


15 


; 34 


16 


14 


704 


16 


17 


35 


14 


8.512 1806 


744 


19 


19 


36 


11 


8.512 1798 


784 


22 


21 


37 


08 


90 


824 


25 


23 


38 


06 


82 


863 


28 


26 


89 


03 


74 


903 


31 


28 


40 


8.509 5600 


8.512 1766 


0. 95943 


2. 1934 


5.7530 7.767 


41 


8.509 5598 


57 


0.96983 


38 


32 


42 


95 


49 


0.96022 


41 


34 


43 


92 


41 


062 


44 


37 


44 


89 


33 


102 


47 


39 


45 


87 


25 


142 


50 


41 


46 


84 


17 


181 


53 


43 


47 


81 


08 


221 


56 


46 


48 


78 


8. 512 1700 


260 


59 


48 


49 


76 


8.512 1692 


300 


62 


50 


50 


8.509 6573 


8.512 1684 


0.96339 


2.1966 


5. 7652 


51 


70 


75 


379 


68 


64 


52 


68 


67 


418 


71 


67 


53 


65 


59 


457 


74 


59 


54 


62 


51 


497 


77 


61 


55 


59 


43 


536 


80 


63 


56 


67 


34 


575 


83 


65 


57 


64 


26 


616 


86 


68 


58 


51 


18 


654 


89 


70 


59 


48 


10 


693 


92 


72 


60 


8.509 5646 


8.512 1602 


0.96733 


2.1996 


5.7574 7.772 . 



GEOGRAPHIC TABLES AND FORMULAS. 185 

Table 20. — Geodetic position computations — Continued. 



LATITUDE 20°. 



log A 


logB 


logC 


logD 


logE 


logF 


diff.l"= -0.05 


diff.l»r=_0.14 


diff.l"=+0.64 


diff. 1"= +0.05 


diff.l"=+0.04 


diff,10 / =+2.6 


8.509 5546 


8.612 1602 


0.96733 


2.1996 


6.7574 


7.772 


43 


8.512 1593 


772 


2.1999 


77 




40 


85 


811 


2.2002 


79 




37 


77 


850 


05 


81 




35 


68 


889 


08 


83 




32 


60 


928 


11 


86 




29 


52 


0.96967 


14 


88 




26 


44 


0.97006 


17 


90 




24 


35 


045 


20 


92 




21 


27 


084 


23 


94 




8.509 5518 


8.512 1519 


0.97123 


2.2026 


5.7597 




15 


10 


162 


28 


5.7599 




12 


8.512 1502 


201 


31 


5.7601 




10 


8.512 1494 


240 


34 


03 




07 


85 


279 


37 


06 




04 


77 


318 


40 


08 




8.509 5501 


69 


356 


43 


10 




8.509 5499 


60 


395 


46 


12 




96 


52 


434 


49 


15 




93 


44 


472 


52 


17 




8.509 5490 


8.512 1435 


0.97611 


2.2055 


5.7619 


7.777 


87 


27 


650 


58 


21 




85 


18 


588 


61 


24 




82 


10 


627 


64 


26 




79 


8. 512 1402 


666 


67 


28 




76 


8. 512 1393 


704 


70 


30 




73 


85 


743 


" 73 


33 




71 


76 


781 


76 


35 




68 


68 


819 


79 


37 




65 


60 


858 


81 


40 




8.509 5462 


8.512 1351 


0.97896 


2.2084 


5.7642 




69 


43 


935 


87 


44 




57 


34 


0.97973 


90 


46 




54 


26 


0.98011 


93 


49 




51 


17 


050 


96 


51 




48 


09 


088 


2.2099 


53 




45 


8.512 1301 


12f 


2.2102 


55 




42 


8.512 1292 


164 


05 


58 




40 


84 


203 


08 


60 




37 


76 


241 


10 


62 




8.509 5434 


8.512 1267 


0.98279 


2.2113 


5.7664 


7.782 


31 


58 


317 


16 


67 




28 


50 


355 


19 


69 




25 


41 


393 


22 


71 




23 


33 


431 


25 


74 




20 


24 


469 


28 


76 




17 


16 


507 


81 


78 




14 


8.512 1207 


545 


33 


81 




11 


8.512 1199 


583 


36 


83 




08 


90 


621 


39 


85 




8.509 5406 


8.512 1182 


0.98659 


2.2142 


5.7688 




03 


73 


697 


45 


90 




8.509 5400 


64 


735 


48 


92 




8.509 5397 


56 


773 


50 


94 




94 


47 


811 


53 


97 




91 


39 


848 


56 


5.7699 




88 


30 


886 


59 


5.7701 




86 


21 


924 


62 


04 




83 


13 


962 


65 


06 




80 


8.512 1104 


0.98999 


67 


08 




8.509 6377 


8.512 1096 


0.99037 


2.2170 


5.7711 


7.787 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 21°. 



Lat. 


log A 
diff.l"==-0.06 


logB 


logC 


log D log E 
diff.l"-+0.04 diff. l"=+0.04 


logF 


diff.l"=-0.15 


diff.l"= +0.062 


diff. 10^ +2.2 


o / 
21 00 


8.609 5377 


8.512 1096 


0.99037 


2.2170 


5.7711 


7.787 


1 


74 


87 


075 


73 


13 




2 


71 


79 


112 


76 


15 




3 


68 


70 


160 


79 


18 




4 


66 


62 


187 


81 


20 




05 


63 


53 


226 


84 


22 




6 


60 


45 


262 


87 


24 




7 


57 


36 


300 


90 


27 




8 


54 


27 


337 


93 


29 




9 


51 


19 


375 


95 


31 




10 


8.509 5348 


8.512 1010 


0.99412 


2.2198 


6.7734 




11 


46 


8.512 1002 


460 


2.2201 


36 




12 


43 


8. 512 0993 


487 


04 


38 




13 


40 


84 


524 


07 


41 




14 


37 


76 


662 


09 


43 




15 


34 


67 


599 


12 


45 




16 


31 


58 


636 


15 


48 




17 


28 


50 


673 


18 


50 




18 


25 


41 


711 


20 


52 




19 


22 


32 


748 


23 


66 




20 


8.509 5320 


8.512 0924 


0.99785 


2.2226 


5.7757 


7.791 


21 


17 


15 


822 


29 


69 




22 


14 


8.512 0906 


859 


31 


62 




23 


11 


8. 512 0897 


896 


34 


64 




24 


08 


89 


933 


37 


66 




25 


05 


80 


0.99971 


40 


69 




26 


8.509 5302 


71 ' 


1.00008 


42 


71 




27 


8. 509 5299 


62 


046 


46 


73 




• 28 


96 


54 


082 


48 


76 




29 


93 


45 


119 


60 


78 




30 


8. 509 5290 


8.512 0836 


1.00156 


2.2263 


5.7780 




31 


88 


27 


192 


66 


83 




32 


85 


19 


229 


69 


85 




33 


82 


10 


266 


61 


87 




34 


79 


8.512 0801 


303 


64 


90 




35 


76 


8.512 0792 


340 


67 


92 




36 


73 


84 


377 


69 


94 




37 


70 


76 


413 


72 


97 




38 


67* 


66 


450 


76 


5.7799 




39 


64 


57 


487 


78 


5.7802 




40 


8. 509 5261 


H. 512 0748 


1.00524 . 


2.2280 


5.7804 


7.796 


41 


58 


39 


560 


83 


06 




42 


55 


31 


597 


86 


09 




43 


52 


22 


634 


88 


11 




44 


49 


13 


670 


91 


13 




45 


46 


8. 512 0704 


707 


94 


16 




46 


44 


8.512 0695 


743 


96 


18 




47 


41 


86 


780 


2.2299 


20 




48 


38 


78 


816 


2.2301 


23 




49 


35 


69 


853 


04 


25 




50 


8.509 5232 


S.512 0660 


1.00890 


2.2307 


5.7828 




51 


29 


51 


926 


09 


90 




52 


26 


42 


962 


12 


32 




53 


23 


33 


1.00999 


15 


36 




54 


20 


24 


1.01035 


17 


37 




55 


17 


15 


072 


20 


40 




56 


14 


8. 512 0606 


108 


23 


42 




57 


11 


8. 512 0598 


144 


25 


44 




58 


08 


89 


181 


28 


47 




59 


• 05 


80 


217 


31 


49 




60 


8. 509 5202 


h.512 0571 


1.01263 


2.2333 


5.7851 


7.800 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 22°. 



Lat 


IokJl 


logB 


logC 


lOfirD 


logE 
diff. l^=+0.O4 


lOffF 
diff.lcF=+2.0 


AJGbV* 


diff.l"— 0.06 


diff.l»— - 0.15 


diff.l"-+0.59 diff.l"=+0.04 


/ 

22 00 


8.509 5202 


8.512 0571 


1.01263 


2.2333 


5.7861 


7.800 


1 


8.509 5199 


62 


289 


36 


64 




2 


96 


53 


326 


38 


56 




3 


93 


44 


362 


41 


59 


• 


4 


90 


35 


398 


44 


61 




05 


87 


26 


434 


46 


63 




6 


84 


17 


470 


49 


66 




7 


81 


8.512 0508 


506 


51 


68 




8 


78 


8.512 0499 


542 


54 


71 




9 


75 


90 


578 


57 


73 




10 


8.509 5172 


8.512 0481 


1.01615 


2.2369 


6. 7876 




11 


69 


72 


651 


62 


78 




12 


66 


63 


687 


64 


80 




13 


63 


54 


723 


67 


83 




14 


60 


45 


759 


70 


85 




16 


57 


36 


794 


72 


87 


• 


16 


54 


27 


830 


75 


90 




17 


51 


18 


866 


77 


92 




18 


48 


09 


902 


80 


95 




19 


45 


8.512 0400 


938 


83 


97 




20 


8. 509 5142 


8.512 0391 


1.01974 


2.2385 


5.7899 


7.804 


21 


39 


82 


1.02010 


88 


5. 7902 




22 


36 


73 


045 


90 


04 




23 


33 


64 


081 


93 


07 




24 


30 


55 


117 


95 


09 




25 


27 


46 


153 


2.2898 


11 


» 


26 


24 


37 


188 


• 2.2400 


14 




27 


21 


28 


224 


03 


16 




28 


18 


19 


260 


06 


19 




29 


15 


10 


295 


08 


21 




30 


8.509 5112 


8.512 0301 


1.02331 


2. 2411 


5.7924 




31 


09 


8. 512 0292 


367 


13 


26 




32 


06 


83 


402 


16 


28 




33 


03 


73 


438 


18 


31 




34 


8. 509 5100 


64 


473 


21 


33 




35 


8.509 5097 


55 


509 


23 


36 




36 


94 


46 


544 


26 


38 




37 


91 


37 


580 


28 


41 




38 


88 


28 


615 


31 


43 




39 


85 


19 


651 


33 


45 




40 


8.509 5082 


8.512 0210 


1.02686 


2.2436 


5.7948 


7.808 


41 


79 


8.612 0200 


721 


38 


50 




42 


76 


8.612 0191 


767 


41 


53 




43 


72 


82 


792 


43 


55 




44 


69 


73 


828 


46 


58 




45 


66 


64 


863 


48 


60 




46 


63 


55 


898 


51 


62 




47 


60 


46 


933 


53 


65 




48 


57 


36 


1 02969 


56 


67 




49 


54 


27 


1 03004 


58 


70 




50 


8.509 5051 


%8.612 0118 


1.03039 


2.2461 


5.7972 




51 


48 


09 


074 


63 


75 




52 


45 


8.512 0100 


109 


66 


77 . 




53 


42 


8. 512 0090 


145 


68 


80 




54 


39 


81 


180 


70 


82 




55 


36 


72 


215 


73 


84 




56 


33 


63 


250 


75 


87 




57 


30 


54 


285 


78 


89 




58 


27 


44 


320 


80 


92 




1 59 


23 


35 


355 


83 


94 




L_- 


8.609 5020 


8.512 0026 


1.03390 


2.2485 


6.7997 


7.812 
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Table 20. — Geodetic position computations — Continued 



LATITUDE 28°. 



Lat. 


log A 
diflf. V>=-— 0.05 


logB 
difM»=-0.16 


logC 
diflf. 1"=- +0.57 


logD 
diflf. l£= +0.04 


log E log F 
diff.l»=+0.04 diflf. 10'= -+x 


J 


o / 
23 00 


8.509 5020 


8.512 0026 


1.03390 


2.2485 


5.7997 7.812 




1 


17 


17 


425 


88 


5.7999 




2 


14 


8.512 0008 


460 


90 


5.8002 




•3 


11 


8. 511 9998 


495 


93 


04 




4 


08 


89 


530 


95 


07 




05 


05 


80 


565 


2. 2497 


09 




6 


8.509 5002 


71 


600 


2.2600 


12 




7 


8.509 4999 


61 


634 


02 


14 




8 


96 


52 


669 


05 


16 


/ 


9 


93 


43 


704 


07 


19 




10 


8.509 4990 


8.511 9934 


1.03739 


2.2510 


5.8021 




11 


87 


24 


774 


12 


24 




1)2 


83 


15 


809 


14 


26 




13 


80 


8. 511 9906 


843 


17 


29 




14 


77 


8.511 9896 


878 


19 


31 




15 


74 


87 


913 


22 


34 




16 


71 


78 


947 


24 


36 




17 


68 


68 


1.03982 


26 


39 




18 


65 


59 


1.04017 


29 


41 




19 


62 


50 


052 


31 


44 




20 


8. 509 4959 


8.511 9840 


1.04086 


2.2534 


5.8046 7.816 




21 


55 


31 


121 


36 


49 




22 


52 


22 


155 


38 


51 




23 


49 


12 


190 


41 


54 




24 


46 


8.511 9803 


224 


43 * 


56 




25 


43 


8.511 9794 


259 


45 


59 




26 


40 


84 


293 


48 


61 




27 


37 


75 


328 


. 50 


64 




28 


34 


66 


362 


53 


66 




29 


31 


56 


397 


66 


69 




30 


8. 509 4927 


8.611 9747 


1.04431 . 


2.2567 


5.8071 




31 


24 


37 


466 


60 


74 




32 


21 


28 


500 


62 


76 




33 


18 


19 


534 


64 


79 




34 


15 


09 


569 


67 


81 




35 


12 


8.511 9700 


603 


69 


84 




36 


09 


8.511 9690 


637 


71 


86 




37 


05 


81 


672 


74 


89 




38 


8. 509 4902 


71 


706 


76 


91 




39 


8.509 4899 


62 


740 


78 


93 




40 


8. 509 4896 


8.511 9653 


1.04775 


2.2681 


5.8096 7.819 




41 


93 


43 


809 


83 


5.8099 




42 


90 


34 


843 


85 


5.8101 




43 


87 


24 


877 


88 


04 




44 


83 


16 


911 


90 


06 




45 


80 


8.511 9605 


945 


92 


09 




46 


77 


8.511 9596 


1.04980 


96 


11 




47 


74 


86 


1.06014 


97 


14 




48 


71 


77 


048 


2.2599 


16 




49 


68 


67 


082 


2.2601 


19 




50 


8.509 4865 


8.511 9558 


1.05116 


2.2604 


« 5.8121 




51 


61 


48 


150 


06 


24 




52 


58 


39 


184 


09 


26 




53 


55 


29 


218 


11 


29 




54 


52 


20 


252 


13 


31 




55 


49 


10 


286 


16 


34 




56 


45 


8.511 9501 


320 


18 


36 




57 


42 


8.611 9491 


354 


20 


39 




58 


39 


82 


388 


23 


41 




59 


36 


72 


422 


25 


44 




60 


8.509 4833 


8.511 9463 


1.05456 


2.2627 


5.8146 7.823 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 24°. 



logA 


logB 


logC 


logD 


logE 


logF 
diff. 10 7 = +1.6 


diff. 1''= -0.05 


diff.l"=-0.16 


diff. 1"= +0.56 diflf. 1"= +0.04 


diff. 1"= +0.04 


8.509 4833 


8.511 9463 


1.05456 


2.2627 


5.8146 


7.823 


30 


53 


490 


29 


49 




26 


44 


523 


31 


51 




23 


34 


557 


34 


54 




20 


24 


591 


36 


57 




17 


16 


625 


08 


59 




14 


8.511 9405 


658 


41 


62 




10 


8.511 9396 


692 


43 


64. 




07 


86 


726 


45 


67 




01 


77 


760 


47 


69 




8.509 4801 


8.511 9367 


1.05794 


2.2650 


6.8172 




8.509 4798 


58 


827 


52 


74 




94 


48 


861 


54 


77 




91 


38 


894 


56 


79 




88 


29 


928 


59 


82 




85 


19 


962 


61 


85 




82 


09 


1.05995 


63 


87 




78 


8.511 9300 


1.06029 


65 


90 




75 


8.511 9290 


062 


68 


92 




72 


81 


096 


70 


95 





8.509 4769 


8.511 9271 


1.06130 


2. 2672 


5.8197 


7.826 


66 


61 


163 


74 


5.8200 




62 


52 


197 


77 


02 




59 


42 


230 


79 


05 




56 


32 


263 


81 


07 




53 


23 


297 


83 


10 




50 


13 


330 


85 


13 




46 


8.511 9203 


364 


88 


15 




43 


8.511 9194 


397 


90 


18 




40 


84 


431 


92 


20 




8. 509 4737 


8.511 9174 


1.06464 


2. 2694 


5.8223 




33 


65 


497 


96 


26 




30 


55 


630 


2. 2699 


28 




27 


45 


664 


2.2701 


81 




24 


35 


597 


03 


33 




20 


26 


630 


05 


36 




17 


16 


664 


07 


38 




14 


8.511 9106 


697 


10 


41 




11 


8.511 9096 


730 


12 


43 




07 


87 


763 


14 


46 




8.609 4704 


8.511 9077 


1.06797 


2.2716 


5.8249 


7.829 


8.609 4701 


67 


830 


18 


51 




8.609 4698 


58 


863 


20 


64 




94 


48 


896 


23 


56 




91 


38 


929 


25 


59 




88 


28 


962 


27 


61 




85 


18 


1.06995 


29 


64 




81 


8.511 9009 


1.07028 


31 


67 




78 


8.511 8999 


061 


33 


69 




75 


89 


095 


36 


72 




8.509 4672 


8.511 8979 


1.07128 


2.2738 


5. 8274 




68 


70 


161 


40 


77 




65 


60 


194 


42 


80 




62 


50 


226 


44 


82 




59 


40 


259 


46 


85' 




55 


30 


292 


49 


87 




52 


21 


326 


51 


90 




49 


11 


368 


53 


92 




45 


8.511 8901 


391 


65 


96 




42 


8. 511 8891 


424 


57 


5.8298 




8.509 4639 

• 


8.611 8881 
• 


1.07457 


2.2759 


6.8300 


7.832 



190 



GEOGRAPHIC TABLES AND FORMULAS. 



[BULL. 214. 



Table 20. — Geodetic position computations — Continued. 



LATITUDE 25°. 



Lat. 


log A 


logB 


logC 


log I) . 
diff.l»=+0-03 


logE 


< 
lQgF 


diff.l"=-0-06 


diff.l"=-0*16 


diff.l"=+0*54 


diff.l"=+0-04 


diff.lC^+1-5 


o / 

25 00 


8. 509 4639 


8.511 8881 


1.07457 


2.2759 


5.8300 


7.832 1 


1 


36 


71 


490 


61 


03 




2 


32 


62 


523 


63 


05 


1 


3 


29 


52 


555 


66 


08 




4 


26 


42 


588 


68 


11 




05 


23 


32 


621 


70 


13 




6 


19 


22 


654 


72 


16 




7 


16 


12 


687 


74 


18 




8 


13 


8.511 8802 


719 


76 


21 




9 


09 


8.511 8793 


752 


78 


24 




10 


8. 509 4606 


8.511 8783 


1.07785 


/ 2. 2780 


5.8326 




11 


03 


73 


817 


82 


29 




12 


8. 509 4600 


63 


850 


85 


32 




13 


8. 509 4596 


53 


883 


87 


34 




14 


93 


43 


915 


89 


37 




15 


90 


33 


948 


91 


39 




16 


86 


23 


1.07981 


93 


42 




17 


83 


13 


1.08013 


95 


45 




18 


80 


8.511 8704 


046 


97 


47 




19 


76 


8.511 8694 


078 


2. 2799 


50 




20 


8. 509 4573 


8.511 8684 


1.08111 


2. 2801 


5.8352 


7.835 


21 


70 


74 


143 


03 


55 




22 


66 


64 


176 


05 


59 




23 


63 


54 


208 


07 


60 




24 


60 


44 


241 


10 


63 




25 


56 


34 


273 


12 


66 




26 


53 


24 


306 


14 


68 




27 


50 


14 


338 


16 


71 




28 


46 


8.511 8604 


370 


* 


73 


' 


29 


43 


8.511 8594 


403 


76 




30 


8.509 4540 


8.511 8584 


1.08435 


2. 2822 


5.8379 




31 


37 


74 


468 


24 


81 




32 


33 


64 


500 


26 


84 




33 


30 


54 


532 


28 


87 




34 


26 


44 


565 


30 


89 




35 


23 


34 


597 


32 


92 




36 


20 


24 


629 


34 


94 




37 


17 


14 


662 


36 


5.8397 




38 


13 


8.511 8504 


694 


38 


5.8400 




39 


10 


8.511 8494 


726 


40 , 


02 




40 


8. 509 4507 


8.511 8484 


1.08758 


2. 2842 


5.8405 


7.838 


41 


03 


74 


791 


44 


08 




42 


8.509 4500 


64 


823 


46 


10 




43 


8.509 4496 


54 


855 


48 


13 




44 


93 


44 


887 " 


50 


16 




4.> 


90 


34 


919 


52 


18 




46 


86 


24 


951 


54 


21 




47 


83 


14 


1.08984 


56 


24 




48 


80 


8.511 8404 


1.09016 


58 


26 




49 


76 


8. 511 8393 


048 


60 


29 




50 


8. 509 4473 


8.511 8383 


1.09080 


2. 2862 


5.8431 




51 


70 


73 


112 


64 


34 




52 


66 


63 


144 


66 


37 




53 


, 63 


53 


176 


68 


39 




54 


60 


43 


208 


70 


42 




55 


56 


33 


240 


72 


45 




56 


53 


23 


272 


74 


47 




57 


50 


13 


304 


76 


50 




58 


46 


8.511 8303 


336 


78 


53 




59 


43 


8.511 8293 


368 


80 


55 




60 


8.509 4439 


8.511 8283 


1.09400 


2.2882 


5.8458- 

• 


7.841 \ 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 26°. 



1 Lat. 


log A 


logB 


logC 


logD 


• 

log E log F 
difl. l»=+004 diff.l(K= +1-3 

I 


diff.l»=-0D6 


diff.l"=-0'17 


diff.l»=+0-52 


diff.l"=+008 


o / 

26 00 


8.509 4439 


8.511 8283 


1.09400 


2.2882 


5.8458 7.841 


1 


36 


72 


432 


84 


61 


2 


33 


62 


464 


86 


63 


3 


29 


52 


496 


88 


66 


4 


26 


42 


527 


90 


69 


05 


22 


32 


569 


92 


71 


6 


19 


22 


591 


94 


74 


7 


16 


12 


623 


96 


77 


8 


12 


8.511 8201 


666 


2.2898 


79 


9 


09 


8.511 8191 


687 


2.2900 


82 


10 


8.509 4406 


8.511 8181 


1.09718 


2.2902 


5.8485 


11 


8.509 4402 


71 


750 


04 


88 


12 


8.509 4399 


61 


782 


06 


90 


13 


95 


51 


814 


08 


93 


14 


92 


40 


845 


10 


% 


15 


88 


30 


877 


12 


5.8498 


16 


85 


20 


909 


14 


5.8501 


17 


82 


10 


940 


16 


04 


18 


78 


8. 511 8100 


1.09972 


18 


06 


19 


75 


8.511 8089 


1.10004 


20 


09 


20 


8.509 4372 


8. 611 8079 


1.10036 


2.2922 


5.8512 7.844 


21 


68 


69 


067 


23 


14 


22 


65 


59 


099 


26 


17 


23 


61 


48 


130 


27 


20 


24 


58 


38 


162 


29 


22 


25 


54 


28 


194 


31 


26 


26 


51 


18 


225 


33 


28 


27 


48 


8.511 8008 


257 


35 


30 


28 


44 


8.511 7997 


288 


37 


33 


29 


41 


87 


320 


39 


36 


30 


8.509 4337 


8.511 7977 


1.10351 


2.2941 


5.8639 


31 


34 


67 


383 


43 


41 


32 


31 


56 


414 


46 


44 


33 


27 


46 


446 


47 


47 


34 


24 


36 


477 


48 


49 


35 


20 


25 


509 


60 


52 


36 


17 


15 


640 


52 


55 


37 


13 


8.511 7905 


571 


64 


57 


38 


10 


8.511 7895 


603 


56 


60 


39 


07 


84 


634 


58 


63 


40 


8.509 4303 


8.611 7874 


1.10666 


2.2960 


5.8566 7.846 


41 


8.509 4300 


64 


697 


62 


68 


42 


8.509 4296 


53 


728 


63 


71 


43 


93 


43 


760 


66 


74 


44 


89 


33 


791 


67 


76 


45 


86 


22 


822 


69 


79 


46 


83 


12 


854 


71 


82 


47 


79 


8.511^802 


885 


73 


85 * 


48 


76 


8. 611 7791 


916 


75 


87. 


49 


72 


81 


947 


77 


90 


50 


8.509 4269 


8.511 7771 


1.10979 


2.2978 


5. 8593 


51 


65 


60 


1. 11010 


80 


95 


52 


62 


50 


041 


82 


5.8598 


53 


58 


40 


072 


84 


5.8601 


54 


55 


29 


103 


86 


04 


55 


52 


19 


134 


88 


06 


56 


48 


8.511 7709 


166 


89 


09 


57 


45 


8.511 7698 


197 


91 


12 


58 


41 


88 


228 


93 


14 


59 


38 


. ?7 


259 


95 


17 


w 


8.509 4234 


8.511 7667 


1.11290 


2. 2997 


. 5.8620 7.849 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 27°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


diff.l"=-0.06 


diff.l"=-0.18 


diff.l"=+0.51 


diff. 1"= +0.03 


diff.l"=+0.06 


diff,10 / =+l.rr3 


o / 
27 00 


8.509 4234 


8.611 7667 


1.11290 


2.2997 


5.8620 


7.849 


1 


31 


57 


321 


2.2999 


23 




2 


27 


46 


352 


2.3001 


26 




3 


24 


36 


383 


03 


28 




4 


20 


25 


414 


04 


31 




05 


17 


15 


445 


06 


34 




6 


13 


8.511 7605 


476 


08 


36 




7 


10 


8.511 7594 


607 


10 


39 




8 


06 


84 


538 


12 


42 




9 


03 


73 


569 


14 


44 




10 


8.509 4200 


8.511 7563 


1.11600 


2.3015 


5.8647 




11 


8.509 4196 


53 


631 


17 


60 




12 


93 


42 


662 


19 


63 




13 


89 


32 


693 


21 


55 




14 


86 


21 


724 


23 


58 




15 


82 


11 


755 


24 


61 




16 


79 


8.511 7500 


786 


26 


64 




17 


75 


8.511 7490 


817 


28 


66 




18 


72 


79 


848 


30 


69 




19 


68 


69 


878 


32 


72 




20 


8. 509 4165 


5.511 7458 


1.11909 


2.3033 


5.8675 


7.851 


21 


61 


48 


940 


35 


77 




"22 


58 


37 


1.11971 


37 


80 




23 


54 


27 


1.12002 


39 


83 




24 


51 


16 


032 


41 


86 




25 


47 


8.511 7406 


063 


42 


88 




26 


44 


8.511 7395 


094 


44 


91 




27 


40 


85 


125 


46 


94 




28 


37 


74 


156 


48 


97 




29 


33 


64 


186 


60 


5.8699 




30 


8.509 4130 


8.611 7353 


1.12217 


2.3061 


5.8702 




31 


26 


43 


248 


63 


05 




32 


23 


32 


278 


65 


08 




33 


19 


22 


309 


57 


10 




34 


16 


11 


340 


68 


13 




35 


12 


8.511 7301 


370 


60 


16 




36 


08 


8.511 7290 


401 


62 


19 




37 


05 


80 


432 


64 


22 




38 


8.509 4101 


69 


462 


65 


24 




39 


8.509 4098 


58 


493 


67 


27 




40 


8.509 4094 


8.511 7248 


1.12523 


2.3069 


5.8730 


7.853 


41 


91 


37 


564 


70 


33 




42 


87 


27 


584 


72 


36 




43 


84 


16 


615 


74 


38 




44 


80 


8.511 7206 


646 


76 


41 




45 


77 


8.511 7195 


676 


78 


44 




46 


73 


84 


707 


79 


46 




47 


70 


74 


737 


81 


49 




48 


66 


63 


768 


83 


52 




49 


63 


53 


798 


85 


56 




50 


8.509 4059 


8.511 7142 


1.12829 


2.3086 


5.8757 




51 


56 


31 


859 


88 


60 




52 


52 


21 


889 


90 


63 




53 


49 


10 


920 


91 


66 




54 


45 


8.511 7100 


960 


93 


69 




55 


41 


8.511 7089 


1.12981 


95 


72 




56 


38 


78 


1.13011 


97 


74 




57 


34 


68 


041 


2.3099 


77 




58 


31 


57 


072 


2.3100 


80 




59 


27 


46 


102 


02 


83 




60 


8.509 4024 


8.611 7036 


1. 13132 


2.3104 


5.8786 


7.866 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 28°. 



Xat 


logA 
diff.l"=«-0.06 


logB 
diff. 1"=-0.18 


logC 
diff. 1»= +0.50 


log D log E log F 
diff. 1"= +0.03 diff. 1^+0.05 diff. 10*= +1.0 


& r 
28 00 


8.509 4024 


8.511 7036 


1.13132 


2.3104 


5.8785 


7.855 


1 


20 


25 


163 


05 


88 




2 


17 


14 


193 


07 


91 




3 


13 


8.511 7004 


228 


09 


94 




4 


10 


8.511 6993 


254 


10 


97 




05 


06 


82 


284 


12 


5.8799 




6 


8.509 4002 


72 


314 


14 


5.8802 




7 


8.509 3999 


61 


345 


16 


05 




8 


95 


60 


376 


17 


08 




9 


92 


40 


406 


19 


11 




10 


8.509 3988 


8.511 6929 


1.13436 


2.3121 


5.8813 




11 


85 


18 


466 


22 


16 




12 


81 


8.511 6908 


496 


24 


19 




13 


78 


8.511 6897 


526 


26 


22 




14 


74 


86 


666 


27 


25 




16 


70 


75 


686 


29 


27 




16 


67 


65 


616 


31 


30 




17 


68 


54 


646 


32 


33 




18 


60 


43 


677 


34 


36 




19 


66 


33 


707 


36 


39 




20 


8.509 3952 


8.511 6822 


1.13737 


2.3187 


5.8841 


7.857 


21 


49 


11 


767 


39 


44 




22 


45 


8.511 6800 


797 


41 


47 




23 


42 


8.511 6790 


827 


42 


60 




24 


38 


79 


867 


44 


63 




25 


35 


68 


887 


46 


65 




26 


31 


57 


917 


47 


68 




27 


27 


47 


947 


49 


61 




28 


24 


36 


1.13977 


51 


64 




29 


20 


25 


1.14007 


52 


67 




30 


8.509 3917 


8.611 6714 


1.14087 


2.3164 


5.8870 




31 


13 


8.511 6704 


067 


66 


72 




32 


09 


8.511 6693 


097 


67 


75 




33 


06 


82 


127 


59 


78 




34 


8.509 3902 


71 


157 


61 


81 




35 


8.509 3899 


61 


187 


62 


84 




36 


95 


60 


217 


64 


87 




37 


92 


39 


247 


65 


89 




38 


88 


28 


277 


67 


92 




39 


84 


17 


307 


69 


95 




40 


8.509 3881 


8.511 6607 


1.14887 


2.3170 


5.8898 


7.859 


41 


77 


8.511 6696 


366 


72 


5.8901 




42 


73 


86 


396 


74 


04 




43 


70 


74 


426 


75 


06 




44 


66 


63 


466 


77 


09 




45 


68 


52 


486 


78 


12 




46 


59 


42 


516 


80 


15 




47 


56 


31 


645 


82 


18 




48 


52 


20 


576 


83 


21 




49 


48 


8.511 6609 


606 


85 


23 




50 


8.509 3845 


8.511 6498 


1.14636 


2.3187 


5.8926 




51 


41 


87 


664 


88 


29 




52 


87 


76 


694 


90 


32 




53 


34 


66 


724 


91 


85 




54 


30 


55 


764 


93 


38 




55 


26 


44 


783 


95 


40 




58 


28. 


33 


813 


96 


43 




57 


19 


22 


848 


98 


46 




58 


16 


11 


872 


2.3199 


49 




59 


12 


8.511 6400 


902 


2.3201 


52 




60 


8.509 3808 


8.511 6389 


1.14932 


2.3203 


5.8955 


7.861 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 29°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 
diff.l0 7 =+0.F=a 


diff.F--0.06 


diff.l"=-0.18 


diff.l"=+0.49 


diff.l»=+0.03 diff.l"=+0.05 


o / 

29 00 


8.509 3808 


8. 511 6389 


1.14932 


2.3203 


5.8955 


7.861 


1 


05 


78 


961 


04 


58 




2 


8.509 3801 


68 


1. 14991 


06 


60 




3 


8.509 3797 


57 


1.15021 


07 


63 




4 


94 


46 


050 


09 


66 




05 


90 


35 


080 


10 


69* 




6 


86 


24 


109 


12 


72 




7 


83 


13 


139 


14 


75 




8 


79 


8.511 6302 


168 


15 


78 




9 


76 


8.511 6291 


198 


17 


80 




10 


8.509 8772 


8.511 6280 


1.15228 


2.3218 


5.8983 




11 


68 


69 


257 


20 


86 




12 


65 


58 


287 


21 


89 




13 


61 


47 


316 


23 


92 




14 


67 


36 


346 


25 


95 




16 


54 


26 


375 


26 


5.8998 




16 


50 


15 


405 


28 


5.9000 




17 


46 


8.511 6204 


434 


29 


03 




18 


43 


8.511 6193 


464 


31 


06 




19 


39 


82 


493 


32 


09 




20 


8.509 8735 


8.511 6171 


1. 15522 


2.3234 


5.9012 


7.863 


21 


32 


60 


552 


35 


15 




22 


28 


49 


581 


37 


18 




23 


24 


38 


611 


38 


21 




24 


21 


27 


640 


40 


23 




25 


17 


16 


670 


42 


26 




26 


13 


8.511 6105 


699 


43 


29 




27 


10 


8.511 6094 


728 


45 


32 




28 


06 


83 


758 


46 


36 




29 


8.509 3702 


72 


787 


48 


38 




30 


8.509 3699 


8.511 6061 


1.15816 


2.3249 


5.9041 




31 


96 


50 


846 


51 


43 




32 


91 


39 


875 


52 


46 




33 


88 


28 


904 


54 


49 




34 


84 


17 


934 


55 


52 




35 


80 


8.511 6006 


963 


57 


55 




36 


77 


8.511 6995 


1.15992 


58 


58 




37 


73 


84 


1.16021 


60 


61 




38 


69 


73 


051 


61 


64 




39 


66 


61 


080 


63 


67 




40 


8.509 3662 


8.511 6950 


1. 16109 


2.3264 


5.9069 


7.864 


41 


58 


39 


138 


66 


72 




42 


55 


28 


167 


67 


75 




43 


51 


17 


197 


69 


78 




44 


47 


8.511 5906 


226 


70 


81 




45 


44 


8.511 5895 


255 


72 


84 




46 


40 


84 


284- 


73 


• 87 




47 


36 


73 


313 


75 


90 




48 


33 


62 


343 


76 


93 




49 


29 


51 


372 


78 


96 




50 


8. 509 3625 


8.511 5840 


1.16401 


2.3279 


5.9098 




51 


21 


29 


430 


81 


5.9101 




52 


18 


18 


459 


82 


04 




53 


14 


8.511 5806 


488 


84 


07 




54 


10 


8.511 5795 


517 


85 


10 




55 


07 


84 


546 


87 


13 




56 


8.509 3603 


73 


575 


88 


16 




57 


8.509 3599 


62 


604 


90 


19 




58 


96 


51 


633 


91 


22 




59 


92 


40 


663 


93 


25 




60 


8.509 3588 


8.511 5729 


1.16692 


2.3294 


5.9127 


7.866 | 



AWJfETT.] 



GEOGRAPHIC TABLES AND FORMULAS. 



195 



Table 20. — Geodetic position computation* — Continued. 



LATITUDE 30°. 



Lat. 



log A loffB logC logD 

diff.F=-0.06 diff.l"=-0.19 diff.l"=+0.48 diff.l'"=H 



lotf E log F 

-+0.02 <liff.l"^+0.0. r > diff.10' H0.7 



$0 00 

1 

2 
3 
4 

05 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 



8.509 3588 
84 
81 
77 
73 

- 69 
66 
62 
58 
55 

8. 509 3551 
47 
43 
40 
36 

32 
29 
25 
21 
17 

8.509 3514 

10 

06 

8.509 3602 

8.509 3499 

95 
91 

88 
84 
80 



8.511 5729 

18 

8.511 5706 

8.511 6695 

84 

73 
62 
51 
40 
28 

8. 511 6617 

8.511 5606 

8.511 5595 

84 

73 

61 
50 
39 

28 
17 

8.511 5505 

8.511 5494 

83 

72 

61 

49 
38 
27 
16 
8.511 5404 



1.16692 
721 
750 

778 
807 

836 
865 
894 
928 
952 

1. 16981 

1. 17010 

039 

068 

097 

126 
155 
184 
212 
241 

1.17270 
299 
328 
357 
385' 

414 
443 
472 
500 
529 



30 


8. 609 3476 


8.511 5393 


1.17558 


31 


72 


82 


687 


32 


69 


71 


616 


33 


65 


59 


644 


34 


61 


48 


673 


35 


57 


37 


701 


36 


54 


26 


730 


37 


50 


14 


759 


38 


46 


8.511 5303 


788 


39 


42 


8.511 6292 


816 


40 


8.509 3439 


8.511 5281 


1.17845 


41 


35 


69 


874 


42 


31 


58 


902 


43 


27 


47 


931 


44 


24 


35 


959 


45 


20 


24 


1.17988 


46 


16 


13 


1.18017 


47 


12 


8.511 5202 


045 


48 


09 


8.511 5190 


074 


49 


05 


79 


102 


50 


8. 609 3401 


8.511 5168 


1. 18131 


51 


8. 509 3397 


56 


160 


52 


94 


45 


188 


53 


90 


34 


217 


54 


86 


22 


245 


55 


82 


11 


274 


56 


78 


8.511 5100 


302 


67 


75 


8.511 5088 


331 


58 


71 


77 


359 


59 


67 


66 


388 


60 


8.509 3363 


8.511 5054 


1.18416 



2.3294 

96 

97 

2. 3*298 

2.3300 

01 
03 
04 
06 
07 

2. 3309 
10 
12 
13 
14 

16 
17 

18 
20 

22 

2. 3323 
24 
26 
27 
29 

30 
32 
33 
34 
36 

2.3337 

39 

40 

41 

. 43 

44 
46 
47 

48 
50 



►5.9127 
30 
33 
36 
39 

42 
45 
48 
51 
54 

5. 9157 
59 
62 
65 
68 

71 
74 

77 

80 
83 



5. 9186 
89 
92 
95 

5. 9198 



5.9200 
03 
06 
09 
12 



9215 
18 
21 
24 
27 

30 
33 
36 
39 
42 



7.866 



7.867 



2.3351 


n. 9245 


7.869 


53 


48 




54 


*1 




55 


53 




57 


56 




58 


59 




59 


62 




61 


65 




62 


68 




61 


71 




2. 3365 


5. 9274 




66 


77 




68 


80 




69 


83 




70 


86 




72 


89 




73 


92 




74 


95 




76 


5. 9298 




77 


5.9301 




2. 3379 


f>. 9304 


7.870 
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Table 20.-r-Geodetic jtosiiion computations — Continued. 









LATITUDE 31°. 






Lat. 


log A 


logB 


logC 


logD 
I. V*= +0.02 


log E log F 


diff.l"=-0.06 


diff.l"=-0.19 


diff.l»=+0.47 dil 


diff.l"=+0.05 diflf.l(K=+0. -: 


o / 
31 00 


8.509 3363 * 


8.511 CJ54 


1.18416 


2.3379 


5.9304 7.870 


1 


60 


43 


445 


80 


07 


2 


56 


32 


473 


81 


10 


3 


52 


20 


501 


83 


13 


4 


48 


8.511 5009 


530 


84 


16 


05 


44 


8.511 4998 


558 


85 


19 


6 


41 


86 


687 


87 


22 


7 


37 


75 


615 


88 


26 


8 


33 


64 


643 


89 


28 


9 


29 


52 


672 


91 


31 


10 


8.509 3325 


8.511 4941 


1.18700 


2.3392 


5.9334 


11 


22 


29 


729 


93 


37 


12 


18 


18 


757 


96 


39 


13 


14 


8.511 4907 


786 


96 


42 


14 


10 


8. 511 4895 


813 


97 


45 


15 


06 


84 


842 


2.3399 


48 


16 


8. 509 3303 


72 


870 


2.3400 


51 


17 


8.509 3299 


61 


898 


01 


54 


18 


95 


50 


927 


03 


57 


19 


91 


38 


965 


04 


60 


20 


8.509 3287 


8.511 4827 


1.18983 


2.3405 


5.9363 7.871 


21 


84 


15 


1. 19012 


06 


66 


22 


80 


8.611 4804 


040 


08 


69 


23 


76 


8.511 4793 


068 


09 


72 


24 


72 


81 


096 


10 


75 


25 


68- 


70 


125 


12 


78 


26 


65 


58 


153 


13 


81 


27 


61 


47 


181 


14 


84 


28 


57 


35 


209 


16 


87 


29 


53 


24 


238 


17 


90 


30 


8.509 3249 


8.511 4713 


1.19266 


2.3418 


5.9393 


31 


46 


8. 511 4701 


294 


20 


96 


32 


42 


8. 511 4690 


322 


21 


5.9399 


33 


38 


78 


351 


22 


5.9402 


34 


34 


67 


379 


23 


05 


35 


30 


56 


407 


25 


08 


36 


26 


44 


435 


26 


11 


37 


23 


32 


463 


27 


14 


1 38 


19 


21 


491 


29 


17 


39 


15 


8.511 4609 


620 


30 


20 


40 


8.509 3211 


8.511 4598 


1.19548 


2.3431 


5.9423 7.872 


41 


07 


86 


576 


32 


26 


42 


03 


75 


604 


34 


29 


43 


8.509 3200 


63 


632 


35 


32 


44 


8. 509 3196 


52 


660 


36 


36 


45 


92 


40 


688 


37 


38 


46 


88 


29 


716 


39 


41 


47 


84 


17 


744 


40 


44 


48 


81 


8.511 4506 


772 


41 


47 


49 


77 


8.511 4494 


800 


43 


50 


50 


8. 509 3173 


8. 511 4483 


1.19828 


2.3444 


5.9453 


51 


69 


71 


856 


45 


56 


52 


65 


60 


884 


46 


59 


53 


61 


48 


912 


48 


62 


54 


67 


37 


940 


49 


65 


55 


54 


25 


968 


50 


68 


56 


50 


14 


1.19996 


51 


72 


57 


46 


8.511 4402 


1.20024 


53 


75 


58 


42 


8.511 4391 


052 


54 


78 


59 


38 


79 


080 


55 


81 


60 


8.509 3134 


8.511 4368 


1.20108 


2.3456 


5.9484 7.873 
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Table 20. — Geodetic position computation* — Continued. 



LATITUDE 82°. 



Lat. 


log 
diff.l*= 


A 


logB 
diff.l*=—0.l9 


log C 
diff.l'*~+0.46 < 


logD 


log E 


log F 


.-0.06 


Iiff.l"=+0.02 


diff.l»=+0.05 


di(T.10 / =+0.3 


o / 
J2 00 


8.509 3134 


8.511 4368 


1.20108 


2.3456 


5.9484 


7.873 


1 




31 


56 


136 


57 


87 




2 




27 


44 


164 


59 


90 




3 




23 


33 


192 


60 


93 




4 




19 


21 


220 


61 


96 




05 




15 


8.511 4310 


248 


62 


5.9499 




6 




11 


8.511 4296 


276 


64 


5.9502 




7 




07 


87 


304 


65 


05 




8 




04 


75 


332 


66 


08 




9 


8.509 3100 


63 


360 


67 


11 




10 


8.509 3096 


8.511 4252 


1.20387 


2.3469 


5.9514 




11 




92 


40 


415 


70 


17 




12 




88 


29 


443 


71 


20 




13 




84 


17 


471 


72 


23 




14 




80 


8.511 4205 


499 


73 


26 




15 




76 


8.511 4194 


527 


75 


29 




16 




73 


82 


555 


76 


32 




17 




69 


71 


582 


77 


35 




18 




65 


59 


610 


78 


38 




19 




61 


47 


638 


79 


41 





20 


8.509 3057 


8.511 4136 


1.20666 


2.3481 


5.9544 


7.874 


21 


53 


24 


694 


82 


47 




22 


49 


13 


722 


83 


50 




23 


46 


8.511 4101 


749 


84 


53 




24 


42 


8.511 4089 


777 


85 


56 




25 


38 


78 


805 


87 


60 




26 


34 


66 


833 


88 


63 




27 


30 


54 


860 


89 


66 




28 


26 


43 


888 


90 


69 




29 


22 


31 


916 


91 


72 




30 


8.509 3018 


8.511 4020 


1.20944 


2. 3493 


5.9575 




31 


15 


8.511 4008 


971 


94 


78 




32 


11 


8.511 3996 


1.20999 


95 


81 




33 


07 


85 


1.21027 


96 


84 




34 


8.509 3003 


73 


054 


97 


87 




35 


8.509 2999 


61 


082 


2.3499 


90 




36 


95 


50 


110 


2.3500 


93 




37 


91 


38 


137 


01 


96 




38 


87 


26 


165 


02 


5.9599 




39 


83 


15 


193 


03 


5.9602 




40 


8.509 2980 


8.511 3903 


1.21220 


2.3504 


5.9605 


7.875 


41 


76 


8.511 3891 


248 


06 


08 




42 


72 


79 


276 


07 


11 




43 


68 


68 


303 


08 


15 




44 


64 


56 


331 


09 


18 




45 


60 


44 


358 


10 


21 




46 


56 


33 


386 


11 


24 




47 


52 


21 


414 


13 


27 




48 


48 


8.511 3809 


441 


14 


30 




49 


44 


8.511 3798 


469 


15 


33 




50 


8.509 2940 


8.511 3786 


1.21496 


2.3516 


5.9636 




51 


37 


74 


524 


17 


39 




52 


33 


63 


551 


18 


42 




53 


29 


61 


579 


19 


45 




54 


25 


39 


607 


21 


48 




55 


21 


27 


634 


22 


61 




56 


17 


16 


662 


23 


54 




67 


18 


8.511 3704 


689 


24 


58 




58 


09 


8.511 8692 


717 


25 


61 




59 


05 


80 


744 


26 


64 




00 


8.809 2901 


8.5118669 


1.21772 


2.8527 


5.9667 


7.876 
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Table 20. — Geodetic position computation* — Continued. 



LATITUDE 33°. 



Lat. 


lop A 


logB 


logC 


lo&D 


logrE 

diflM"=+0.05 


log F 


diff. 1"- -0.07 


diff. 1"= 


»-0.20 


diff. 1"= +0.45 


diff. 1"^ +0.02 


diff.lO'.-H-O.i 


o / 
33 00 


8.509 2901 


8.511 3669 


1.21772 


2. 3527 


5.9667 


7.875 


1 


8. 509 2897 




57 


799 


29 


70 




2 


94 




45 


827 


30 


73 




3 


90 




33 


854 


31 


76 




4 


86 




22 


882 


32 


79 




05 


82 


8.511 3610 


909 


33 


82 




6 


78 


8.511 


3598 


937 


34 


85 




7 


74 




86 


964 


35 


88 




8 


70 




75 


1.21992 


36 


92 




9 


66 




63 


1.22019 


38 


95 




10 


8.509 2862 


8.511 


awi 


1.22047 


2.3539 


5.9698 




11 


58 




39 


074 


40 


5.9701 




12 


54 




28 


101 


41 


04 




13 


51 




16 


129 


42 


07 




14 


47 


8.511 


3501 


156 


43 


10 




15 


43 


8.511 


3492 


184 


44 


13 




16 


39 




80 


211 


45 


16 




17 


a r > 




69 


238 


46 


19 




18 


31 




57 


266 


48 


22 




19 


27 




45 


293 


49 


26 




20 


8. 509 2823 


8.511 3433 


1.22321 


2. 3550 


5. 9729 


7.876 


21 


19 




21 


348 


51 


32 




22 


15 


8.511 


3410 


375 


52 


35 




23 


11 


8.511 


3398 


403 


53 


38 




24 


07 




86 


430 


54 


41 




25 


8. 509 2803 




74 


457 


55 


44 




26 


8.509 2799 




62 


485 


56 


47 




27 


95 




51 


512 


57 


50 




28 


91 




39 


539 


58 


53 




29 


88 




27 


567 


60 


57 




30 


8.509 2784 


8.511 


3315 


1.22594 


2. 3561 


5. 9760 




31 


80 


8.511 


3303 


621 


62 


63 




32 


76 


8.511 


3291 


648 


63 


66 




33 


72 




80 


676 


64 


69 




34 


68 




68 


703 


65 


72 




35 


64 




56 


730 


66 


75 




36 


60 




44 


757 


67 


78 




37 


56 




32 


785 


68 


81 




38 


52 




20 


812 


69 


85 




39 


48 


8.511 


3209 


839 


70 


88 




40 


8. 509 274-1 


8.511 


3197 


1.22866 


2.3571 


5. 9791 


7.876 


41 


40 




85 


893 


72 


94 




42 


36 




73 


921 


73 


5.9797 




43 


32 




61 


948 


75 


5.9800 




44 


28 




49 


1 -22975 


76 
1 1 


03 
06 




45 


24 




37 


1.23002 








46 


20 




25 


029 


78 


10 




47 


16 




13 


057 


79 


13 




48 


12 


8.511 


3102 


084 


80 


16 




49 


08 


8.511 


3090 


111 


81 


19 




50 


8.509 2704 


8.511 


3078 


1.23138 


2.3582 


5.9822 




51 


8. 509 2701 




66 


165 


83 


25 




52 


8. 509 2697 




54 


192 


84 


28 




53 


93 




42 


220 


85 


31 




54 


89 




30 


247 


86 


35 




55 


85 




18 


274 


87 


38 




56 


81 


8.511 3006 


301 


88 


41 




57 


77 


8. 511 2995 


328 


89 


44 




58 


73 




83 


355 


90 


47 




59 


69 




71 


382 


91 


50 




60 


8. 509 2665 


8.511 2959 


1.23409 


2. 3592 


5.9853 


7.877 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 34°. 



Lat. 


log A 


lo*B 


logC 


logD 


logE 


loeF 


diff.l»=-0.07 


diflf. 1"= 


= -0.20 


diflf. 1"= +0.45 


diflf. 1"= +0.02 


diflf. l"-+0.05 diff. 10/= +0.0 


O t 

31 00 


8.509 2665 


8.511 2969 


1.23409 


2.3692 


5.9863 


7.877 


1 


61 




47 


437 


93 


57 




2 


57 




35 


464 


94 


60 




3 


53 




23 


491 


96 


63 




4 


49 


8.511 2911 


518 


96 


66 




05 


45 


8.511 


2899 


545 


97 


69 




6 


41 




87 


572 


98 


72 




7 


37 




75 




2.3599 


75 




8 


33 




63 


626 


2.3600 


79 




9 


29 




51 


653 


01 


82 




10 


8.509 2625 


8.511 


:840 


1.23680 


2.3602 


5.9885 




11 


21 




28 


707 


03 


88 




12 


17 




16 


734 


04 


91 




13 


13 


8.511 


•804 


761 


06 


94 




14 


09 


8.511 


1792 


78H 


06 


5.9897 




15 


05 




80 


815 


07 


5.9901 




16 


8.509 2601 




6K 


842 


08 


04 




17 


8.509 2697 




56 


H69 


09 


07 




18 


93 




44 


K96 


10 


10 




19 


89 




32 


923 


11 


13 




20 


8.509 2585 


8.511 


•^720 


1.23960 


2. 3612 


5.9916 


7.877 


21 


81 


8.511 


2708 


1.23977 


13 


19 




22 


77 


8.511 


2696 


1.24001 


14 


23 




23 


73 




84 


031 


15 


26 




24 


69 




72 


05H 


16 


29 




25 


65 




60 


0K5 


17 


32 




26 


61 




48 


112 


IS 


35 




27 


67 




36 


139 


19 


38 




28 


53 




24 


165 


20 


42 




29 


49 




12 


192 


21 


45 


• 


30 


8.509 2545 


8.511 2600 


1.2 219 


2.3.22 


5.9948 




31 


41 


8.511 


2588 


246 


23 


51 




32 


37 




76 


273 


24 


54 




33 


33 




64 


3J0 


25 


57 




. 34 


29 




62 


327 


26 


61 




35 


25 




40 


354 


27 


61 




36 


21 




28 


381 


28 


67 




37 


17 




16 


408 


29 


70 




38 


13 


8.511 2504 


434 


30 


73 




39 


09 


8.511 2492 


461 


31 


76 




40 


8.509 2505 


#.511 


2480 


1.24488 


2. 3632 


5.9980 


7.877 


- 41 


8. 509 2601 




68 


515 


33 


83 




42 


8.509 2497 




56 


542 


34 


86 




43 


93 




44 


569 


35 


89 




44 


89 




32 


595 


36 


92 




45 


85 




20 


<*>22 


37 


96 




46 


81 


8.511 


2108 


649 


38 


5.9999 




47 


77 


8. 511 2396 


''■76 


:» 


6.0002 




48 


73 


• 


84 


703 


40 


05 




49 


69 




72 


729 


41 


08 




50 


8. 509 2465 


8.511 


2360 


1.24756 


2. 3642 


6. 0011 




51 


61 




48 


783 


43 


15 




52 


57 




35 


810 


43 


18 




53 


53 




23 


837 


44 


21 




54 


49 


8.511 


2311 


863 


46 


24 




55 


46 


8. 511 2299 


890 


46 


27 




56 


41 




87 


917 


47 


31 




57 


37 




75 


944 


48 


34 




58 


33 




63 


970 


49 


37 




59 


29 




51 


1.24997 


50 


40 




60 


8.509 2426 


8.511 2239 


1.26024 


2.3651 


6.0043 


7.877 
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Table 20. — Geodetic position computation* — Continued. 







. 


LATITUDE 86°. 










Lat. 


log A 
diff.1^-0.07 


IqgB 
diff.F=-0.20 


log G log D 
diff . 1"= +0.44 diff. 1"= +0.01 


logE 
diff. 1"= +0.06 


logF 
diff.HK=+0.(^ 




o / 
35 00 


8.509 2425 


8.511 2239 


1.25024 


2.3651 


6.0048 


7.877 


1 


21 


27 


050 


52 


47 




2 


17 


15 


077 


53 


50 


I 


3 


13 


8.511 2203 


104 


54 


53 


/ 


4 


09 


8.511 2191 


131 


55 


56 




05 


05 


78 


157 


56 


59 




6 


8.509 2401 


66 


184 


56 


63 


/ 


7 


8.509 2396 


54 


211 


57 


66 




8 


92 


42 


237 


58 


69 




9 


88 


30 


264 


59 


72 




10 


8.509 2384 


8.511 2118 


1.25291 


2.3660 


6.0075 




11 


80 


8.511 2106 


317 


61 


79 


1 


12 


76 


8.511 2094 


344 


62 


82 






13 


72 


82 


371 


63 


85 






14 


68 


70 


397 


64 


88 






15 


64 


# 57 


424 


65 . 


91 






16 


60 


45 


451 


66 


95 






17 


56 


33 


477 


66 


6.0098 






18 


52 


21 


504 


67 


6.0101 






19 


48 


8.511 2009 


531 


68 


04 






20 


8.509 2344 


8.611 1997 


1.25667 


2.3669 


6.0167 


7.877 




21 


40 


85 


584 


70 


11 






22 


36 


72 


610 


71 


14 






28 


32 


60 


637 


72 


17 






24 


28 


48 


664 


73 


20 






25 


24 


36 


690 


74 


23 






26 


20 


24 


717 


75 


27 






27 


16 


12 


743 


76 


30 






28 


12 


8.511 1900 


770 


76 


33 






.29 


08 


8.511 1887 


796 


77 


36 






30 


8.509 2304 


8.511 1876 


1.25823 


2. 3678 


6.0140 






31 


8.509 2300 


63 


850 


79 


43 






32 


8.509 2296 


51 


876 


80 


46 






33 


92 


39 


903 


81 


49 






34 


87 


27 


929 


82 


52 






35 


83 


15 


956 


82 


56 






36 


79 


8.511 1802 


1.25982 


83 


59 






37 


75 


8.611 1790 


1.26009 


84 


62 






38 


71 


78 


035 


85 


65 






39 


67 


66 


062 


86 


69 






40 


8.509 2263 


8.511 1754 


1.26088 


2.3687 


6.0172 


7.877 




41 


59 


41 


115 


88 


75 






42 


55 


29 


141 


88 


78 






43 


51 


17 


168 


89 


81 






44 


47 


8.511 1705 


194 


90 


85 






45 


43 


8.511 1693 


221 


91 


88 


• 




46 


39 


80 


247 


92 


91 






47 


35 


68 


274 


93 


94 






48 


31 


56 


300 


94 


6.0198 






49 


27 


44 


327 


94 


6.0201 






50 


8.509 2222 


8.511 1632 


1.26353 


2.3695 


6.0204 






51 


18 


20 


380 


96 


07 






52 


14 


$,511 1607 


406 


97 


11 






53 


10 


8.511 1595 


432 


98 


14 






54 


06 


83 


459 


99 


17 






55 


8.509 2202 


71 


485 


2.3699 


20 






56 


8.509 2198 


58 


512 


2.3700 


24 






57 


94 


46 


538 


01 


27 






58 


90 


34 


566 


02 


90 






59 


86 


22 


691 


03 


88 






60 


8.609 2182 


8.611 1610 


1.26617 


2.8704 


6.0287 


7.877 





GEOGRAPHIC TABLES AND FORMULAS. 



201 



Table 20. — Geodetic position computations — Continued. 



LATITUDE 36°. 



log A 


logB 
diff. l"=-0.20 


logC 


logD 


logE 


logF 


diff. 1"= -0.07 


diff. 1"= +0.44 


diff. 1"- +0.01 


diff. 1"** +0.05 diff. 10*= -0.2 


8.509 2182 


8.511 1510 


1.26617 


2.3704 


6.0287 


7.877 


78 


8.611 1497 


644 


04 


40 




74 


85 


670 


05 


43 




70 


73 


697 


06 


46 




65 


61 


723 


07 


50 




61 


48 


749 


08 


53 




67 


36 


776 


09 


56 




58 


24 


802 


09 


59 




49 


8.511 1412 


828 


10 


63 




45 


8.511 1399 


855 


11 


66 




8. 509 2141 


8.511 1387 


1.26881 


2.3712 


6. 0269 




37 


75 


908 


13 


72 




33 


63 


934 


13 


76 




29 


50 


960 


14 


79 




25 


38 


1.26987 


15 


82 




21 


26 


1.27013 


16 


85 




16 


14 


039 


17 


89 




12 


8.511 1301 


066 


17 


92 




08 


8.511 1289 


092 


18 


95 




04 


77 


118 


19 


6.0299 




8.509 2100 


8.511 1265 


1.27145 


2.3720 


6.0302 


7.877 


8.509 2096 


62 


171 


21 


05 




92 


40 


197 


21 


08 




88 


28 


223 


22 


12 




84 


15 


250 


23 


16 




80 


8.611 1203 


276 


24 


18 


• 


75 


8.511 1191 


302 


25 


21 




71 


79 


329 


25 


25 




67 


66 


355 


26 


28 




63 


54 

• 


381 


27 


31 




8.509 2059 


8.511 1142 


1.27407 


2.3728 


6.0334 




55 


29 


434 


29 


38 




51 


17 


460 


29 


41 




47 


8.511 1105 


486 


30 


44 




43 


8.511 1092 


512 


31 


48 




39 


80 


539 


32 


51 




35 


68 


565 


32 


54 




30 


56 


691 


33 


57 




26 


43 


617 


34 


61 




22 


31 


644 


35 


64 




8.509 2018 


8.511 1019 


1.27670 


2.3735 


6.0367 


7.877 


14 


8.511 1006 


696 


36 


71 




10 


8.511 0994 


722 


37 


74 




06 


82 


748 


38 


77 




8.509 2002 


69 


775 


39 


80 




8.509 1998 


67 


801 


39 


84 




93 


45 


827 


40 


87 




89 


32 


853 


41 


90 




85 


20 


879 


42 


94 




81 


8.511 0908 


905 


42 


6.0397 




8.509 1977 


8.511 0895 


1.27932. 


2.3743 


6.0400 




73 


83 


958 


44 


03 




69 


71 


1.27984 


45 


07 




65 


58 


1.28010 


45 


10 




61 


46 


036 


46 


13 




56 


34 


062 


47 


17 




52 


21 


088 


48 


20 




48 


8.511 0809 


114 


48 


28 




44 


8. 611 0797 


141 


49 


27 




40 


84 


167 


50 


80 




8.509 1986 


8.511 0772 


1.28193 


2.8750 


6.0488 


7.876 
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Table 20. — Geodetic position computations — Continued. 

LATITUDE 87°. 



Lat. 


log A 


logB 


logC 
diff.1'^+0.43 


logD 

diff.l"»+0.01 


logE 
diff.l»=+0.06 


log. F 


diff.l"=-0.07 


diff.l"=-0.21 


diff.l0'=-0.3 


o / 
37 00 


8.509 1936 


8.511 0772 


1.28193 


2.3750 


6.0433 


7.876 * 


1 


32 


60 


219 


51 


37 




2 


28 


47 


245 


52 


40 




3 


23 


35 


271 


53 


43 




4 


19 


22 


297 


53 


46 




05 


15 


8.511 0710 


324 


54 


50 




6 


11 


8.511 0698 


350 


55 


53 




7 


07 


85 


376 


56 


56 




8 


85.09 1903 


73 


402 


56 


60 




9 


85. 09 1899 


61 


428 


57 


63 




10 


8.509 1895 


8.511 0648 


1.28454 


2.3758 


6.0466 




11 


90 


36 


480 


59 


- 70 




12 


86 


23 


506 


59 


73 




13 


82 


8.511 0611 


532 


60 


76 




14 


78 


8.511 0599 


558 


61 


80 




15 


74 


86 


584 


61 


83 




16 


70 


74 


610 


62 


86 




17 


66 


61 


636 


63 


89 




18 


62 


49 


662 


73 


93 




19 


57 


37 


688 


64 


96 




20 


8.509 1853 


8.511 0524 


1.28715 


2.3765 


6.0499 


7.876 


21 


49 


12 


741 


66 


6.0503 




22 


45 


8.511 0500 


767 


66 


06 




23 


41 


8.511 0487 


793 


67 


09 




24 


37 


75 


819 


68 


13 




25 


33 


62 


845 


68 


16 




26 


28 


50 


871 


69 


19 




27 


24 


37 


897 


70 


23 




28 


20 


25 


923 


70 


26 




29 


16 


13 


949 


71 


29 




• 

30 


8. 509 1812 


8.511 0400 


1.28975 


2.3772 


6.0533 




31 


08 


8.511 0388 


1.29001 


72 


36 




32 


04 


75 


027 


73 


39 




33 


8.509 1800 


63 


053 


74 


43 




34 


8.509 1795 


51 


079 


74 


46 




35 


91 


38 


104 


75 


49 




36 


87 


26 


130 


76 


53 




37 


83 


13 


156 


76 


56 




38 


79 


8. 511 0301 


182 


77 


59 




39 


75 


8.511 0288 


208 


78 


63 




40 


8. 509 1771 


8.511 0276 


1.29234 


2.3779 


6.0566 


7.875 


41 


66 


64 


260 


79 


69 




42 


62 


51 


286 


80 


73 




43 


58 


39 


312 


81 


76 




44 


54 


26 


338 


81 


79 




45 


50 


14 


364 


82 


83 




46 


46 


8. 512 0201 


390 


82 


86 




47 


41 


8.511 0189 


416 


83 


89 




48 


37 


76 


442 


84 


93 




49 


33 


64 


468 


84 


6.0596 




50 


8.509 1729 


8.511 0151 


1.29494 


2.3785 


6.0600 




51 


25 


39 


520 


86 


03 




52 


21 


26 


546 


86 


06 




53 


16 


14 


571 


87 


10 




54 


12 


8.511 0102 


597 


88 


13 




55 


08 


8.511 0089 


623 


88 


16 




56 


04 


77 


649 


89 


20 




57 


8.509 1700 


64 


675 


90 


23 




58 


8.509 1696 


52 


701 


90 


26 




59 


92 


39 


727 


91 


30 




60 


8.509 1687 


8. 511 0027 


1.29753 


2.3792 


6.0633 


7.874 



N 
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Table 20. — Geodetic position computation* — Continued. 



LATITUDE 38°. 



Lat. 


lo*A 
dlff.l*=-0.07 


logB 


logC 


IorD 
diff.l'°-+0.0l 


log E Iok F 
diff.1^+0.06 diff.l0 / -- 




diff.l"— 0.21 


diff.l»-+0.43 


0.4 


o / 

38 00 


8.509 1687 


8.511 0027 


1.29753 


2.3792 


6.0633 7.874 




I 


83 


14 


778 


92 


36 




2 


79 


8.511 0002 


804 


93 


40 




3 


75 


8.510 9989 


830 


93 


43 




4 


71 


77 


856 


94 


47 




05 


67 


64 


882 


95 


50 




6 


62 


52 


908 


95 


53 




7 


58 


39 


934 


96 


57 




8 


54 


27 


959 


97 ' 


60 




9 


60 


14 


1.29985 


97 


63 




10 


8.509 1646 


8.510 9902 


1.30011 


2.3798 


6.0667 




11 


42 


8. 510 9889 


037 


2.3799 


70 




12 


37 


77 


063 


2.3800 


73 




13 


33 


64 


089 


00 


/ 1 




14 


29 


52 


114 


01 


80 




15 


25 


39 


140 


01 


84 




16 


21 


27 


166 


02 


87 




17 


17 


14 


192 


02 


90 




18 


12 


8.510 9802 


218 


03 


94 




19 


08 


8. 510 9789 


243 


03 


6.0697 




20 


8.509 1604 


8.510 9777 


1.30269 


2.3804 


6. 0701 7. 874 




21 


8.509 1600 


64 


295 


05 


04 




22 


8. 509 1596 


52 


321 


05 


07 




23 


92 


39 


347 


06 


11 




24 


87 


97 


372 


06 


14 




25 


83 


14 


398 


07 


17 




26 


79 


8.510 9701 


424 


08 


21 




27 


75 


8. 510 9689 


450 


08 


24 




28 


71 


77 


476 


09 


28 




29 


66 


64 


501 


09 


31 




30 


8.509 1562 


8. 510 9652 


1.30527 


2. 3810 


6.0734 




31 


58 


39 


553 


11 


38 




32 


51 


27 


579 


11 


41 




33 


50 


14 


604 


12 


44 




34 


46 


8. 510 9601 


630 


12 


48 




35 


41 


8. 510 9589 


656 


13 


51 




36 


37 


76 


682 


14 


'55 




37 


33 


64 


707 


14 


58 




38 


29 


51 


733 


15 


61 




39 


25 


39 


759 


15 


65 




40 


8.509 1521 


8.510 9526 


1. :«)785 


2. 3816 


6.0768 7.873 




41 


16 


14 


810 


16 


72 




42 


12 


8. 510 9501 


836 


17 


75 




43 


08 


8. 510 9488 


862 


18 


78 




44 


04 


76 


887 


18 


82 




45 


8.509 1500 


63 


913 


19 


85 




46 


8.509 1495 


51 


939 


19 


89 " 




47 


91 


38 


965 


20 


92 




48 


87 


26 


1.30990 


20 


95 




49 


83 


13 


1.31016 


21 


6. 0799 




50 


8.509 1479 


8.510 9401 


1.31042 


2. 3822 


6.0802 




51 


75 


8.510 9388 


067 


mm 


06 




52 


70 


76 


093 


23 


09 




53 


66 


63 


119 


23 


13 




54 


62 


50 


144 


24 


16 




55 


58 


38 


170 


24 


19 




56 


63 


25 


196 


25 


23 




57 


49 


13 


221 


25 


26 




58 


45 


8. 510 9300 


247 


26 


30 




59 


41 


8.510 9287 


273 


27 


33 




60 


8.509 1437 


8.510 9275 


1.31299 


2.3827 


6.0836 7.872 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 39°. 



Lat. 


loRA 
diff.l'£=-0.07 


logB 


logC 


logD 


logE 


logF 


diff.l"=-0.21 


diff.l"=+0.43 


diff.l»»+0.01 


diff.l"=+0.06 


diff.lO / =-0.f= 


o / 
39 00 


8.509 1437 


8. 510 9275 


1.31299 


2.3827 


6.0836 


7.872 


1 


33 


62 


324 


28 


40 




2 


28 


50 


350 


28 


43 




3 


24 


37 


375 


29 


47 




4 


20 


25 


401 


29 


50 




05 


16 


8.510 9212 


427 


30 


58 




6 


12 


8. 510 9199 


452 


30 


57 




7 


07 


87 


478 


31 


60 




8 


8.509 1403 


74 


504 


31 


64 




9 


8.509 1399 


62 


529 


32 


67 




10 


8.509 1395 


8.510 9149 


1.31555 


2.3832 


6.0871 




11 


91 


36 


581 . 


33 


74 




12 


86 


24 


606 


33 


77 




13 


82 


8.510 9111 


632 


34 


81 




14 


78 


8.510 9098 


658 


35 


84 




15 


74 


86 


683 


35 


88 




16 


70 


73 


709 


36 


91 




17 


65 


61 


734 


36 


95 




18 


61 


48 


760 


37 


6.0898 




19 


57 


36 


786 


37 


6.0902 


• 


20 


8.509 1353 


8. 510 9023 


1.31811 


2.3838 


6.0905 


7.871 


21 


49 


8.510 9010 


837 


38 


08 




22 


44 


8.510 8998 


862 


39 


12 




23 


40 


85 


888 


39 


15 




24 


36 


73 


913 


40 


19 




25 


32 


60 


939 


40 


22 




26 


28 


47 


965 


41 


26 




27 


23 


35 


1.31990 


41 


29 




28 


19 


22 


1.32016 


42 


32 




29 


15 


8. 510 8909 


041 


42 . 


36 




30 


8. 509 1311 


8. 510 8897 


1.32067 


2.3843 


6.0939 


• 


31 


07 


84 


092 


43 


43 




32 


8.509 1302 


72 


118 


44 


46 




33 


8.509 1298 


59 


144 


44 


50 




34 


94 


46 


169 


45 


53 




35 


90 


34 


195 


45 


67 




36 


86 


21 


220 


46 


60 




37 


81 


8. 510 8808 


246 


46 


63 




38 


77 . 


8.510 8796 


271 


47 


' 67 




39 


73 


83 


297 


47 


70 




40 


8. 509 1269 


8. 510 8771 


1.32323 


2.3848 


6.0974 


7.870 


41 


64 


58 


348 


48 


77 




42 


60 


45 


374 


49 


81 




43 


56 


33 


399 


49 


84 




44 


52 


20 


425 


50 


88 




45 


48 


8. 510 8707 


450 


50 


91 




46 


43 


8. 510 8695 


476 


51 


95 




47 


39 


82 


501 


51 


6.0998 




48 


35 


69 


527 


52 


6.1002 




49 


31 


57 


552 


52 


05 




50 


8.509 1227 


8. 510 8644 


1. 32578 


2.3852 


6.1008 




51 


22 


31 


603 


53 


12 




52 


18 


19 


629 


53 


15 




53 


14 


8.510 8606 


654 


54 


19 




54 


10 


8.510 8593 


680 


54 


22 




55 


06 


81 


705 


55 


26 




56 


8.509 1201 


68 


731 


65 


29- 




67 


8.509 1197 


55 


766 


56 


88 




58 


93 


43 


782 


66 


86 




59 


89 


80 


807 


67 


40 




60 


8.509 1184 


8.510 8517 


1.82883 


2.8857 


6.1048 


7.869 
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Tablb 20. — Geodetic position computations — Continued. 



LATITUDE 40°. 



lOfiTA logB 1<*C logD logE 1<*F 

diff. 1^-0.07 diff.l"=-0.21 diff.1'^+0.42 diflf. 1"= +0.01 diff. l»=+0.06 diff. 10 7 — 0.7 



8.509 1184 


8.510 8517 


1.32833 


80 


8.510 8505 


858 


76 


8.510 8492 


884 


72 


79 


909 


67 


67 


935 


63 


54 


960 


59 


41 


1.32986 


56 * 


29 


1.33011 


50 


16 


037 


46 


8.510 8403 


062 


8.509 1142 


8.510 8391 


1.33088 


38 


78 


113 


34 


65 


139 


29 


53 


164 


25 


40 


189 


21 


27 


215 


17 


15 


240 


12 


8. 510 8302 


266 


08 


8.510 8289 


291 


04 


77 


317 


8.509 1100 


■ 8.510 8264 


1.33342 


8.509 1096 


51 


368 


91 


38 


393 


87 


26 


418 


83 


13 


444 


79 


8.510 8200 


469 


74 


8.510 8188 


495 


70 


75 


520 


66 


62 


546 


62 


50 


671 


8.509 1057 


8.510 8137 


1.33596 


53 ' 


24 


622 


49 


8.610 8111 


647 


45 


8.510 8099 


673 


41 


86 


698 


36 


73 


723 


32 


61 


749 


28 


48 


774 


24 


35 


800 


19 


23 


825 


8.509 1015 


8.510 8010 


1.33850 


11 


8.510 7997 


876 


07 


84 


901 


8.509 1002 


72 


926 


8.509 0998 


59 


952 


94 


46 


1.33977 


90 


33 


1.34003 


85 


21 


028 


81 


8.510 7908 


053 


77 


8.610 7895 


079 


8.509 0973 


8.510 7883 


1.34104 


68 


70 


129 


64 


57 


155 


60 


44 


180 


56 


32 


206 


52 


19 


231 


47 


8. 510 7806 


256 


43 


8. 510 7793 


282 


39 


81 


307 


34 


68 


332 


8.509 0930 


8.510 7765 


1.34358 



2.3857 
68 
68 
68 
59 

59 
60 
60 
60 
61 

2.3861 
62 
62 
63 
63 

64 
64 
65 
65 
65 

2.3866 
66 
67 
67 
68 

68 
68 
69 
69 
70 

2.3870 
70 
71 
71 
72 

72 
72 
73 
73 
74 

2.3874 
74 
75 
75 
76 

76 
76 

77 

77 
77 

2.3878 
78 
79 
79 
79 

80 
80 
80 
81 
81 

2.3882 



6.1043 
47 
50 
54 
67 

61 
64 
67 
71 
74 

6.1078 
81 
85 
88 
92 

95 

6.1099 

6.1102 

06 

09 

6. 1113 
16 
20 
23 
27 

30 
34 
37 
41 
44 

6. 1148 
51 
56 
68 
62 

65 
69 
72 
76 
79 

6.1183 
86 
90 
93 

6.1197 

6.1200 
04 
07 
11 
15 

6. 1218 
22 
25 
29 
32 

36 
39 
43 
46 
50 

6.1253 



7. 



7.867 



7.866 



7.864 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 41°. 



j Lat. 

i 


log A 


loffB 


logC 


logD 


logE 


loffF 


diff.l"--0.07 


diff.l"-=-0.21 


diff.l"=+0.42 


diff.l"=-f0.01 


diff.l"=+0.0f> 


difT.10' -0^ 


o / 

41* 00 


8.509 0930 


8.510 7755 


1.34358 


2.3882 


6.1253 


7.864 


1 


26 


42 


383 


82 


57 




2 


22 


30 


408 


82 


60 




3 


18 


17 


434 


83 


64 




4 


13 


8.510 7704 


459 


83 


67 




05 


09 


8.510 7691 


484 


83 


71 




6 


05 


79 


510 


84 


76 




7 


8. 509 0900 


66 


535 


84 


78 




8 


8.509 08% 


53 


560 


84 


82 




9 


92 


40 


586 


85 


85 




10 


8.509 0888 


8. 510 7628 


1.34611 


2.3885 


0.1289 




11 


83 


15 


636 


85 


92 




12 


79 


8. 610 7602 


662 


86 


96 




13 


75 


8.510 7590 


687 


86 


6. 1299 




14 


71 




712 


87 


6.1303 




15 


67 


64 


738 


87 


06 




16 


62 


51 


763 


87 


10 




17 


58 


39 


788 


88 


14 




18 


51 


26 


814 


88 


17 




19 


49 


13 


839 


88 


21 




20 


8.509 0845 


8.510 7500 


1.34864 


2.3889 


6. 1324 


7.863 


21 


41 


8. 510 7488 


890 


89 


28 




22 


37 


75 


915 


89 


31 




23 


32 


62 


940 


90 


35 




24 


28 


49 


965 


90 


38 




25 


24 


36 


1.34991 


90 


42 




26 


20 


24 


1.35016 


91 


46 


— 


27 


15 


8.510 7411 


041 


91 


49 




28 


11 


8. 510 7398 


066 


91 


53 




29 


07 


85 


092 


91 


56 




30 


8.509 0803 


8. 510 7373 


1. 35117 


2. 3892 


6. 1360 




31 


8. 509 0798 


60 


142 


92 


63 




32 


94 


47 


168 


92 


67 




33 


90 


34 


193 


93 


70 




34 


86 


22 


218 


93 


74 




35 


81 


8.510 7309 


243 


93 


78 




36 


77 


8. 510 7296 


269 


94 


81 




37 


73 


83 


294 


94 


85 




38 


69 


70 


319 


94 


88 




39 


6-1 


58 


345 


95 


92 




40 


8. 509 0760 


8. 510 7245 


1.35370 


2.3895 


6.1395 


7.861 


41 


56 


32 


395 


95 


6. 1399 




42 


52 


19 


420 


96 


6.1403 




43 


47 


8.510*7207 


446 


96 


06 




44 


43 


8.610 7194 


471 


96 


10 




45 


39 


81 


496 


97 


13 




46 


35 


68 


522 


97 


17 




47 


30 


55 


547 


97 


20 




48 


26 


43 


572 


97 


24 




49 


22 


30 


597 


98 


28 




50 


8. 509 0718 


8.510 7117 


1.35623 


2.3898 


e.i43i 




51 


13 


8.510 7104 


648 


98 


35 




52 


09 


8.510 7091 


673 


98 


38 




53 


05 


79 


698 


99 


42 




54 


8. 509 0700 


66 


723 


99 


46 




55 


8. 509 0696 


53 


749 


2.3899 


49 




56 


92 


40 


774 


2.3900 


53 




57 


88 


27 


799 


00 


56 




58 


83 


16 


824 


00 


60 




59 


79 


8. 610 7002 


850 


00 


63 




60 


8.609 0675 


8.510 6989 


1.35875 


2.3901 


6.1467 


7.860 
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Table 20. — Geodetic position computations — Continued. 

LATITUDE 42°. 



log A 


logB 


logC 


logD 


log E log F 


diff. 1"= -0.07 diff. 1"- -0/21 


diff. 1"- +0.42 


diff. 1"= +0.00 


diff. 1"= +0.06 diff. 10'= -0.9 


8.509 0675 


8.510 6989 


1.35875 


2.3901 


6.1467 7.860 


71 


76 


900 


01 


71 


66 


64 


925 


01 


74 


62 


51 


951 


01 


78 


58 


38 


1.35976 


02 


81 


54 


25 


1.36001 


02 


85 


49 


12 


026 


02 


89 


45 


8.510 6900 


052 


03 


92 


41 


8.510 6887 


077 


03 


96 


36 


74 


102 


03 


6.1499 


8.509 0632 


8. 510 6861 


1.36127 


2.3903 


6.1503 


28 


48 


152 


04 


07 


24 


36 


178 


04 


10 


19 


23 


203 


04 


14 


15 


8.510 6810 


228 


04 


17 


11 


8.510 6797 


253 


05 


21 


07 


84 


278 


05 


25 


8.509 0602 


72 


304 


05 


28 


8.509 0598 


59 


329 


05 


32 


94 


46 


354 


06 


35 


8.509 0590 


8.510 6733 


1.36379 


2.3906 


6.1539 7.858 


85 


20 


404 


06 


43 


81 


8.510 6707 


430 


06 


46 


77 


8.510 6695 


455 


07 


50 


72 


82 


480 


07 


54 


68 


69 


505 


07 


57 


64 


56 


530 


07 


61 


60 


43 


556 


08 


64 


55 


31 


581 


08 


68 


51 


18 


606 


08 


72 


8.509 0547 


8.510 6605 


1.36631 


2.3908 


6. 1575 


43 


8.510 6592 


656 


08 


79 


38 


79 


682 


09 


83 


34 


66 


707 


09 


86 


30 


54 


732 


09 


90 


25 


41 


757 


09 


93 


21 


28 


782 


10 


6.1597 


17 


15 


808 


10 


6.1601 


13 


8. 510 6502 


833 


10 


04 


08 


8.510 6490 


858 


10 


08 


8.509 0504 


8.510 6477 


1.36883 


2.3910 


6.1612 7.856 


8.509 0500 


64 


908 


11 


15 


8.509 0496 


51 


934 


11 


19 


91 


38 


959 


11 


22 


87 


25 


1.36984 


11 


26 


83 


13 


1.37009 


12 


30 


78 


8. 510 6400 


034 


12 


33 


74 


8.510 6387 


059 


12 


37 


70 


74 


085 


12 


41 


66 


61 


110 


12 


44 


8.509 0461 


8.510 6348 


1.37135 


2.3913 


6.1648 


57 


36 


160 


13 


52 


58 


23 


185 


13 


55 


48 


8. 510 6310 


210 


13 


59 


44 


8. 510 6297 


235 


13 


63 


40 


84 


261 


14 


66 


36 


71 


286 


14 


70 


31 


59 


311 


14 


73 


27 


46 


336 


14 


77 


23 


33 


361 


14 


81 


8.509 0419 


8.510 6220 


1.37386 


2.3914 


6.1684 7.854 
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Table 20. — Geodetic position comjnUalions — Continued. 



LATITUDE 48°. 



Lat. 


loff A. 


1(WB 
diff.F=-0\21 


lo&C 


logD 


logE 


loeF 
diff.lO^-U^ 


diff.l"=-0.07 


diff.l"=+0.42 


diff.l"=+0.00 


diff.l»=+0.06 


o / 
43 00 


8.509 0419 


8.510 6220 


1.37386 


2.3914 


6.1684 


7.854 


1 


14 


8.510 6207 


412 


15 


88 




2 


10 


8.510 6195 


437 


15 


92 




3 


06 


82 


462 


15 


95 




4 


8.509 0401 


69 


487 


15 


6.1699 




06 


8.509 0397 


56 


512 


15 


6.1703 




6 


93 


43 


537 


16 


06 




7 


89 


30 


563 


16 


10 




8 


84 


17 


588 


16 


14 




9 


80 


8.510 6105 


613 


16 . 


17 




10 


8.509 0376 


8.510 6092 


1.37638 


2.3916 


6.1721 




11 


71 


79 


663 


16 


25 




12 


67 


66 


688 


17 


28 




13 


63 


53 


713 


17 


32 




14 


59 


40 


739 


17 


36 




15 


54 


28 


764 


17 


39 




16 


50 


15 


789 


17 


43 




17 


46 


8.510 6002 


814 


17 


47 




18 


41 


8.510 5989 


839 


18 


50 




19 


37 


76 


864 


18 


54 




20 


8.509 0333 


8.510 5963 


1.37889 


2.3918 


6.1758 


7.852 


21 


29 


50 


915 


18 


61 




22 


24 


38 


940 


18 


65 




23 


20 


25 


965 


18 


69 




24 


16 


8. 510 5912 


1.37990 


18 


72 




25 


12 


8.510 5899 


1.38015 


19 


76 




26 


07 


86 


040 


19 


80 




27 


8.509 0303 


73 


065 


19 


83 




28 


8.509 0299 


60 


091 


19 


87 




29 


94 


48 


116 


19 


91 




30 


8.509 0290 


8.510 5835 


1.38141 


2.3919 


6.1795 




31 


86 


22 


166 


20 


6.1798 




32 


82 


8.510 5809 


191 


20 


6.1802 




33 


77 


8.510 5796 


216 


20 


06 




34 


73 


83 


241 


20 


09 




35 


69 


71 


266 


20 


13 


- 


36 


64 


58 


292 


20 


17 




37 


60 


45 


817 


20 


20 




38 


56 


32 


342 


20 


24 




39 


52 


19 


367 


21 


28 




40 


8.509 0247 


8.510 5706 


1.38392 


2.3921 


6.1831 


7.850 


41 


43 


8.510 5693 


417 


21 


35 




42 


39 


81 


442 


21 


39 




43 


34 


68 


467 


21 


42 




44 


30 


55 


492 


21 


46 




45 


26 


42 


518 


21 


50 




46 


22 


29 


543 


21 


53 




47 


17 


16 


568 


22 


57 




48 


13 


8.510 5603 


593 


22 


61 




A9 


09 


8.510 6591 


618 


22 


65 




50 


8.509 0204 


8. 510 6678 


1.38643 


2.3922 


6.1868 




51 


8.509 0200 


65 


668 


22 


72 




52 


8.509 0196 


52 


693 


22 


76 




53 


92 


39 


719 


22 


79 




54 


87 


26 


744 


22 


83 




55 


83 


13 


769 


22 


87 




56 


79 


8.510 5501 


794 


23 


91 




57 


74 


8.510 5488 


819 


23 


94 




58 


70 


75 


844 


23 


6.1898 




59 


66 


62 


869 


23 


6.1902 




60 


8.509 0162 


8.510 5449 


1.38894 


2.3923 


6.1905 


7.848 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 44°. 



log A 
diff. 1^-0.07 


logB logC logD 
diff. F=-0.21 diff. l»=+0.42 diff. 1*= +0.00 


loeE 
diff. 1*= +0.08 


logF 
diff. 10' =1.2 


8.609 0162 


8.510 5449 


1.38894 


2.3923 


6.1905 


7.848 


57 


36 


919 


23 


09 




63 


23 


945 


23 


13 




49 


8.610 5411 


970 


23 


17 




44 


8.510 5398 


1.38995 


23 


20 




40 


85 


1.39020 


23 


24 




86 


72 


045 


24 


28 




31 


59 


070 


24 


31 




27 


46 


095 


24 


35 




23 


33 


120 


24 


39 




8.509 0119 


8.510 5320 


1.39145 


2.3924 


6.1943 




14 


8.510 5307 


171 


24 


46 




10 


8.510 5295 


196 


24 


50 




06 


82 


221 


24 


54 




8.609 0102 


69 


246 


24 


58 




8.609 0097 


56 


271 


24 


61 




93 


43 


296 


24 


65 




89 


30 


321 


24 


69 




84 


18 


346 


24 


72 




80 


8.510 5205 


371 


25 


76 




8.509 0076 


8.510 5192 


1.39396 


2.3925 


6.1980 


7.845 


72 


79 


422 


25 


84 




67 


66 


447 


25 


87 




63 


53 


472 


25 


91 




59 


40 


497 


25 


95 




54 


28 


522 


25 


6.1999 




50 


15 


547 


25 


6.2002 


* 


46 


8.510 5102 


572 


25 


06 




42 


8.510 5089 


597 


25 


10 




37 


76 


623 


25 


14 




8.609 0033 


8. 510 5063 


1.39648 


2.3925 


6.2017 




29 


50 


673 


25 


21 




24 


37 


698 


25 


25 




20 


25 


723 


25 


29 




16 


8.510 6012 


748 


26 


32 




11 


8.510 4999 


773 


25 


36 




07 


86 


798 


26 


40 




8.509 0003 


73 


823 


26 


44 




8.508 9999 


60 


848 


26 


47 




94 


47 


873 


26 


61 




8.508 9990 


8. 510 4935 


1.39898 


2.3926 


6.2055 


7.843 


86 


22 


924 


26 


59 




81 


8.510 4909 


949 


26 


62 




77 


8.510 4896 


974 


26 


66 




73 


83 


1.39999 


26 


70 




69 


70 


1.40024 


26 


74 




64 


57 


049 


26 


77 




60 


44 


074 


26 


81 




56 


32 


099 


26 


85 




51 


19 


124 


26 


89 




8.508 9947 


8.510 4806 


1.40149 


2.3926 


6.2092 




43 


8.510 4793 


174 " 


26 


6.2096 




39 


80 


200 


26 


6.2100 




34 


67 


225 


26 


04 




30 


54 


250 


26 


08 




26 


41 


275 


26 


11 




21 


29 


300 


26 


15 




17 


16 


325 


26 


19 




13 


8.510 4703 


350 


26 


23 




09 


8. 510 4690 


375 


26 


27 




8.508 9904 


8.510 4677 


1.40400 


2.3926 


6.2130 


7.840 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 45°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


diff. 1"= -0.07 


diff. 1"= -0.21 


diff. l"=+0.42 diff. 1"= ±0.00 


diff. l"=+0.06 


diff.l0 / =-1.3^ 


o / 
45 00 


8.508 9904 


8.510 4677 


1.40400 


2.3926 


6.2130 


7.840 


1 


8.508 9900 


64 


425 


26 


34 




2 


8.508 9896 


51 


450 


26 


38 




3 


91 


39 


476 


26 


42 




4 


87 


26 


501 


26 


46 




05 


83 


13 


526 


26 


49 




6 


78 


8.510 4600 


551 


26 


53 




7 


74 


8.510 4587 


576 


26 


57 




8 


70 


74 


601 


26 


61 




9 


66 


61 


626 


26 


64 




10 


8.508 9861 


8.510 4548 


1.40651 


2.3926 


6.2168 




11 


57 


36 


676 


26 


72 




12 


53 


23 


701 


26 


76 




13 


48 


8.510 4510 


727 


26 


80 




14 


44 


8.510 4497 


752 


26 


83 




15 


40 


84 


777 


26 


87 




16 


36 


71 


802 


26 


91 




17 


31 


59 


827 


26 


95 




18 


27 


46 


852 


26 


6.2199 




19 


23 


33 


877 


26 


6.2202 




20 


8. 508 9818 


8.510 4420 


1.40902 


2.3926 


6.2206 


7.8^fc3 


21 


14 


8.510 4407 


927 


26 


10 




22 


10 


8. 510 4394 


952 


26 


14 




23 


06 


81 


1.40978 


26 


18 




24 


8.508 9801 


68 


1.41003 


26 


21 




25 


8.508 9797 


56 


028 


26 


25 




26 


93 


43 


053 


26 


29 




27 


88 


30 


078 


26 


33 




28 


84 


17 


103 


26 


37 




29 


80 


8.510 4304 


128 


26 


40 




30 


8.508 9776 


8. 510 4291 


1.41153 


2.3926 


6.2244 




31 


71 


78 


178 


26 


48 


, 


32 


67 


65 


203 


26 


52 




33 


63 


52 


229 


26 


56 




34 


58 


40 


254 


26 


60 




35 


54 


27 


279 


26 


63 




36 


50 


14 


304 


25 


67 




37 


46 


8. 510 4201 


329 


25 


71 




38 


41 


8.510 4188 


354 


25 


75 




39 


37 


75 


379 


25 


79 


1 


40 


8. 508 9733 


8.510 4162 


1.41404 


2.3925 


6.2283 


7.835 




41 


28 


49 


429 


25 


86 






42 


24 


37 


454 


25 


90 






43 


20 


24 


479 


25 


94 






44 


16 


8.510 4111 


505 


25 


6.2298 






45 


11 


8. 510 4098 


530 


25 


6.2302 






46 


07 


85 


555 


25 


06 






47 


8.508 9703 


72 


580 


25 


09 






48 


8.508 9698 


60 


605 


25 


13 






49 


94 


47 


630 


25 


17 






50 


8.508 9689 


8. 510 4034 


1.41655 


2.3925 


6.2321 






51 


85 


21 


680 


25 


25 






52 


81 


8. 510 4008 


705 


25 


29 






53 


77 


8.510 3995 


731 


25 


32 






54 


72 


82 


756 


24 


36 






55 


68 


69 


781 


24 


40 






56 


64 


57 


806 


24 


44 






57 


60 


44 


831 


24 


48 






58 


55 


31 


856 


24 


52 






59 


51 


18 


881 


24 


55 






60 


8.508 9647 


8. 510 3905 


1.41906 


2.3924 


6.2359 


7.832 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 40°. 



loeA IokB logC logD logE log F 

diff.F=-0.07 diff.l'°=-0.21 diff.l"=+0.42 diff. 1"= -0.00 diff.l"=+0.06 diff.10^-1.4 



8.508 9647 


8.510 3905 


1.41906 


2.3924 


6.2859 


43 


8.510 3892 


931 


24 


63 


38 


79 


957 


24 


67 


34 


67 


1.41982 


24 


71 


30 


54 


1.42007 


24 


76 


26 


41 


032 


24 


79 


21 


28 


057 


23 


82 


17 


15 


082 


23 


86 


13 


8.510 3802 


107 


23 


90 


08 


8.510 3789 


132 


23 


94 


8.508 9604 


8. 510 3776 


1.42157 


2.3923 


6.2398 


8.508 9600 


64 


183 


23 


6.2402 


8.508 9595 


51 


208 


23 


06 


91 


38 


233 


23 


09 


87 


25 


258 


23 


13 


83 


8. 510 3712 


283 


23 


17 


78 


8.510 3699 


308 


23 


21 


74 


86 


333 


22 


25 


70 


74 


358 


22 


29 


65 


61 


384 


22 


33 


8.508 9561 


8. 510 :J648 


1.42409 


2.3922 


6.2436 


57 


35 


434 


22 


40 


53 


22 


459 


22 


44 


48 


8. 510 3609 


484 


22 


48 


44 


8. 510 3596 


509 


22 


52 


40 


84 


534 


22 


56 


35 


71 


559 


21 


60 


31 


58 


584 


21 


64 


27 


45 


610 


21 


67 


23 


32 


635 


21 


71 


8.508 9518 


8.510 3519 


1.42660 


2.3921 


6. 2475 


14 


8. 510 3506 


685 


21 


79 


10 


8.510 3494 


710 


21 


83 


05 


81 


735 


21 


87 


8.508 9501 


68 


760 


20 


91 


8.508 9497 


55 


786 


20 


95 


93 


42 


811 


20 


6.2499 


88 


29 


836 


20 


6.2602 


84 


17 


861 


20 


06 


80 


8. 510 3404 


886 


20 


10 


8.508 9475 


8. 510 3391 


1.42911 


2.3920 


6.2514 


71 


78 


936 


19 


18 


67 


65 


961 


19 


22 


63 


52 


1.42987 


19 


26 


58 


39 


1.43012 


19 


30 


54 


27 


037 


19 


34 


50 


14 


062 


19 


38 


45 


8.510 3301 


087 


19 


41 


41 


8. 510 3288 


112 


18 


45 


37 


75 


137 


18 


49 


8.508 9433 


8.510 3262 


1.43163 


2.3918 


6.2553 


28 


49 


188 


18 


57 


24 


37 


213 


18 


61 


20 


24 


238 


18 


65 


16 


8.510 3211 


263 


18 


69 


11 


8.510 3198 


288 


17 


73 


07 


85 


314 


17 


77 


8.508 9403 


72 


339 


17 


81 


8.508 9398 


60 


364 


17 


84 


94 


47 


389 


17 


88 


8.508 9390 


8.610 3134 


1.43414 


2.3917 


6.2592 



7.882 



7.830 



7.827 



7.824 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 47°. 



Lat. 


log A 
diff. l'°=-0.07 


logB 


logC 


lQgD 


logE 


loeF 
diff.HK=-.l.< 


diff. 1"= -0.21 


diff. 1"= +0.42 


diff. 1"= -0.00 


diff. 1"= +0.07 


o / 

47 00 


• 

8.508 9390 


8. 510 3134 


1.43414 


2.3917 


6.2592 


7.824 


1 


86 


21 


439 


16 


6.2596 




2 


81 


8.510 3108 


465 


16 


6.2600 




3 


77 


8.510 3095 


490 


16 


04 




4 


73 


82 


515 


16 


08 




05 


68 


70 


540 


16 


12 




6 


64 


57 


565 


16 


16 




7 


60 


44 


590 


15 


20 




8 


56 


31 


615 


15 


24 




9 


51 


18 


641 


15 


28 




10 


8.508 9347 


8.510 3005 


1.43666 


2.3915 


6.2632 




11 


43 


8.510 2993 


691 


15 


35 




12 


38 


80 


716 


14 


39 




13 


34 


67 


741 


14 


43 




14 


30 


54 


766 


14 


47 




15 


26 


41 


792 


14 


51 




16 


21 


28 


817 


14 


55 




17 


17 


16 


842 


13 


59 




18 


13 


8.510 2903 


867 


13 


63 




19 


09 


8. 510 2890 


892 


13 


67 




20 


8.508 9304 


8.510 2877 


1.43917 


2. 3913 


6.2671 


7.821 


21 


8.508 9300 


64 


943 


13 


75 




22 


8.508 9296 


51 


968 


12 


79 




23 


91 


39 


1.43993 


12 


83 




24 


87 


26 


1.44018 


12 


87 




25 


83 


13 


043 


12 


91 




26 


79 


8.510 2800 


069 


12 


95 




27 


74 


8. 510 2787 


094 


11 


6.2699 




28 


70 


74 


119 


11 


6.2702 




29 


66 


62 


144 


11 


06 




30 


8.508 9261 


8.510 2749 


1. 44169 


2.3911 


6. 2710 




31 


57 


36 


195 


11 


14 




32 


53 


23 


220 


10 


18 




33 


49 


8.510 2710 


245 


10 


22 




34 


44 


8. 510 2698 


270 


10 


26 




35 


40 


85 


295 


10 


30 




36 


36 


72 


321 


10 


34 




37 


32 


59 


346 


09 


38 




38 


27 


46 


371 


09 


42 




39 


23 


33 


3% 


09 


46 




40 


8. 508 9219 


8. 510 2621 


1.44421 


2.3909 


6.2750 


7.817 


41 


14 


8.510 2608 


447 


08 


54 




42 


10 


8.510 2595 


472 


08 


58 




43 


06 


82 


497 


08 


62 




44 


8. 508 9202 


69 


522 


08 


66 




45 


8.508 9197 


57 


547 


07 


70 




46 


93 


44 


573 


07 


74 




47 


89 


31 


598 


07 


78 




48 


84 


18 


623 


07 


82 




49 


80 


8.510 2505 


648 


07 


86 




50 


8. 508 9176 


8.510 2493 


1.44673 


2.3906 


6.2790 




51 


72 


80 


699 


06 


94 




52 


67 


67 


724 


06 


6.2798 




53 


63 


54 


749 


06 


6.2802 




54 


59 


41 


774 


05 


06 




55 


55 


28 


800 


05 


10 




56 


50 


16 


825 


05 


14 




57 


46 


8.510 2403 


850 


05 


18 




58 


42 


8. 510 2390 


875 


04 


22 


, 


59 


38 


77 


900 


04 


26 




60 


• 8. 508 9133 


8.510 2364 


1.44926 


2.3904 


6.2830 


7.814 
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Table 20. — Geodetic pomtion computations — Continued. 



LATITUDE 48°. 



log: A 

diff.l' 7 =-0.07 


logrB 


logC 


logrD 

diff.F— -0.00 


logE 


logF 


<liff.l"=-0.21 


diff.l"=+0.42 


diff.l"=+0.07 diff. 10*— 1.7 


8.508 9133 


8.510 2364 


1.44926 


2.3904 


6.2830 


7.814 


29 


52 


951 


04 


34 




25 


39 


1.44976 


03 


38 




20 


26 


1.45001 


03 


42 




16 


13 


027 


03 


46 




12 


8.510 2300 


052 


02 


50 




08 


8.510 2288 


077 


02 


54 




8.508 9103 


75 


102 


02 


58 




8.508 9099 


62 


128 


02 


62 




95 


49 


153 


01 • 


66 




8. 508 9091 


8.510 2236 


1.45178 


2.3901 


6.2870 




86 


24 


203 


01 


74 




82 


8.510 2211 


229 


01 


78 




78 


8.510 2198 


254 


00 


82 




74 


85 


279 


00 


86 




69 


72 


304 


2.3900 


90 




65 


60 


330 


2.3899 


94 




61 


47 


355 


99 


6.2898 




57 


34 


380 


99 


6.2902 




52 


21 


406 


99 


06 




8.508 9048 


8.510 2108 


1.45431 


2.3898 


6.2910 


7.811 


44 


8. 510 2096 


456 


98 


14 




39 


83 


481 


98 


18 




35 


70 


507 


97 


22 




31 


57 


532 


97 


26 




27 


45 


557 


97 


30 




22 


32 


582 


97 


34 




18 


19 


608 


96 


38 




14 


8. 510 2006 


633 


96 


42 




10 


8. 510 1993 


658 


96 


46 




8.508 9005 


8.510 1981 


1.45683 


2.3895 


6.2950 




8.508 9001 


68 


709 


95 


54 




8.508 8997 


55 


734 


95 


58 




93 


42 


759 


95 


62 




88 


30 


785 


94 


66 




84 


17 . 


810 


94 


70 




80 


8.510 1904 


835 


94 


74 




76 


8.510 1891 


861 


93 


78 




71 


78 


886 


93 


82 




67 


66 


911 


93 


86 




8.508 8963 


8. 510 1853 


1.45937 


2.3892 


- 6.2990 


7.807 


59 


40 


962 


92 


94 




54 


27 


1.45987 


92 


6.2998 




50 


15 


1.46012 


91 


6.3002 




46 


8.610 1802 


038 


91 


06 




41 


8. 510 1789 


063 


91 


10 




37 


76 


088 


90 


15 




33 


64 


114 


90 


19 




29 


51 


139 


90 


23 




24 


38 


164 


89 


27 




8.508 8920 


8.510 1725 


1.46190 


2.3889 


6.3031 




16 


13 


215 


89 


35 




12 


8.510 1700 


240 


88 


39 




08 


8.510 1687 


266 


88 


43 




8.508 8903 


74 


291 


88 


47 




8.508 8899 


62 


316 


87 


51 




95 


49 


342 


87 


55 




90 


36 


367 


87 


59 




86 


23 


392 


86 


63 




82 


8.510 1610 


418 


86 


67 




8.508 8878 


8 510 1598 


1.46443 


2.3886 


6.3071 


7.804 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 49°. 



Lat. 


log A 


„- }o «B 


logC 


logD 


log E log F 


diff.l»=-0.07 


diflf. 1"= -0.21 


diff. 1"= +0.42 


diflf. 1*^-0.01 


diff. 1"= +0.07 diff. 10'= -1.9 


o / 
49 00 


8.508 8878 


8. 510 1598 


1.46443 


2.3886 


6.3071 7.804 


1 


73 


85 


468 


85 


75 


2 


69 


72 


494 


85 


79 


3 


65 


59 


519 


85 


84 


4 


61 


47 


544 


84 


88 


06 


57 


34 


570 


84 


92 


6 


52 


21 


595 


84 


6.3096 


7 


48 


8.510 1508 


621 


83 


6.3100 


8 


44 


8.510 1496 


646 


83 


04 


9 


39 


83 


671 


83 


08 


10 


8.508 8835 


8.510 1470 


1.46696 


2.3882 


6.3112 


11 


31 


58 


722 


82 


16 


12 


27 


45 


747 


81 


20 


13 


23 


32 


773 


81 


24 


14 


18 


19 


798 


81 


28 


15 


14 


8.510 1407 


824 


80 


32 


16 


10 


8.510 1394 


849 


80 


37 


17 


06 


81 


874 


80 


41 


18 


8.508 8801 


68 


899 


79 


45 


19 


8.508 8797 


56 


925 


79 


49 


20 


8.508 8793 


8.510 1343 


1.46950 


2.3878 


6.3153 7.800 


21 


89 


30 


1.46976 


78 


57 


22 


84 


17 


1.47001 


78 


61 


23 


80 


8.510 1305 


026 


77 


65 


24 


76. 


8.510 1292 


052 


77 


69 


25 


72 


79 


077 


77 


73 


26 


67 


67 


103 


76 


78 


27 


63 


54 


128 


76 


82 


28 


59 


41 


153 


75 


86 


29 


55 


28 


179 


75 


90 


30 


8.508 8750 


8.510 1216 


1.47204 


2.3875 


6.3194 


31 


46 


8. 510 1203 


230 


74 


6.3198 


32 


42 


8.510 1190 


256 


74 


6.3202 


33 


38 


78 


281 


73 


06 


34 


33 


65 


306 


73 


10 


35 


29 


52 


331 


73 


15 


36 


25 


39 


357 


72 


19 


37 


21 


27 


382 


72 


23 


38 


16 


14 


408 


71 


27 


39 


12 


8. 610 1101 


433 


71 


31 


40 


8.508 8708 


8.510 1088 


1.47459 


2.3871 


6.3235 7.796 


41 


04 


76 


484 


70 


39 


42 


8.508 8700 


63 


509 


70 


43 


43 


8.508 8695 


50 


535 


69 


47 


44 


91 


38 


560 


69 


52 


45 


87 


25 


586 


69 


56 


46 


83 


12 


611 


68 


60 


47 


78 


8.510 1000 


637 


68 


64 


48 


74 


8. 510 0987 


662 


67 


68 


49 


70 


74 


688 


67 


72 


50 


8.508 8666 


8.510 0962 


1.47713 


2.3866 


6.3276 


51 


61 


49 


738 


66 


81 


52 


67 


36 


764 


66 


85 


53 


53 


23 


789 


65 


89 


54 


49 


8. 510 0911 


815 


65 


93 


55 


45 


8. 510 0898 


840 


64 


6.3297 


56 


40 


85 


866 


64 


6.3301 


67 


36 


/3 


891 


63 


06 


58 


32 


60 


917 


63 


09 / 


59 


28 


48 


942 


63 


14 


60 


8.508 8623 


8. 510 0835 


1.47968 


2.3862 


6.3318 7.792 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 50°. 



Lat 


log A 


logB 


_ logC 


logD 


log E log F 


MJmmilm 


diff.l"=-0.07 


dlflf. 1"-- 0.21 


diff.l"«+0.43 diffl"— 0.01 


diff. 1"~ +0.07 difl. 10'= -2.0 


o ' 
50 00 


8.508 8623 


8.510 0835 


1.47968 


2.3862 


6.3318 7.792 


1 


19 


22 


1.47993 


62 


22 


2 


15 


8.510 0809 


1.48019 


61 


26 


3 


11 


8.510 0797 


044 


61 


30 


4 


06 


84 


070 


60 


34 


05 


8.508 8602 


71 


095 


60 


39 


6 


8.508 8598 


59 


121 


60 


43 


7 


94 


46 


146 


59 


47 


8 


90 


33 


172 


59 


61 


9 


85 


21 


197 


58 


55 


10 


8.508 8581 


8.510 0708 


1.48223 


2.3858 


6.3350 


11 


77 


8.510 0695 


248 


57 


63 


12 


73 


83 


274 


67 


68 


13 


68 


70 


299 


56 


72 


14 


64 


57 


325 


56 


76 


15 


60 


45 


350 


55 


80 


16 


56 


32 


376 


65 


84 


17 


52 


19 


401 


55 


88 


18 


47 


8.510 0607 


427 


54 


93 


19 


43 


8.510 0594 


452 


54 


6.3397 


20 


8.508 8539 


8.510 0581 


1.48478 


2.3863 


6.3401 7.788 


21 


35 


69 


504 


53 


06 


22 


30 


56 


529 


52 


09 


23 


26 


43 


555 


52 


14 


24 


22 


31 


580 


51 


18 


25 


18 


18 


606 


51 


22 


26 


14 


8.510 0505 


631 


60 


26 


27 


09 


8.510 0493 


657 


50 


30 


28 


05 


80 


682 


49 


34 


29 


8.508 8501 


67 


708 


49 


39 


30 


8. 508 8497 


8.510 0455 


1.48734 


2.3848 


6.3443 


! 31 


93 


42 


759 


48 


47 


32 


88 


29 


785 


47 


61 


33 


84 


17 


810 


47 


55 


1 34 


80 


8.510 0404 


836 


46 


60 


35 


76 


8. 510 0392 


861 


46 


64 


36 


71 


79 


887 


45 


66 


; 37 


67 


66 


913 


45 


72 


38 


63 


54 


938 


44 


76 


; 39 


59 


41 


964 


44 


81 


40 


8.508 8455 


8 510 0328 


1.48989 


2.3843 


6.3485 7.784 


41 . 


50 


16 


1. 49015 


43 


89 


42 


46 


8 510 0303 


041 


42 


93 


: 43 


42 


8. 510 0291 


066 


42 


6 3497 


44 

• 


38 


78 


092 


41 


6.3502 


i 45 


34 


65 


117 


41 


06 


: 46 


29 


53 


143 


40 


10 


i 47 


25 


40 


169 


40 


14 


! 48 


21 


27 


194 


39 


18 


49 


17 


15 


220 


39 


23 


1 50 


8.508 8413 


8. 510 0202 


1.49246 


2.3838 


6.3527 


: 51 


08 


8. 510 0190 


271 


38 


31 


52 


04 


77 


297 


37 


35 


53 


8.508 8400 


64 


322 


37 


40 


54 


8.508 8396 


52 


348 


36 


44 


55 


92 


39 


374 


36 


48 


56 


87 


27 


399 


35 


52 


57 


83 


14 


425 


35 


56 


58 


79 


8. 510 0101 


451 


34 


61 


59 


76 


8. 510 0089 


476 


34 


65 


60 


8.508 8371 


8. M0 0076 


1.49502 


2.3833 


6. 3569 7. 780 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 61°. 



Lat. 



51 00 
1 
2 
3 
4 

05 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 



log A logB logC logD logE logF 

diff.l"=-0.07 diff.l"=-0.21 diff. V'= +0.43 diff. l' r = -0.01 diff.]«=+0.07 diff. 10^-2.2 



8.508 8371 
66 
62 
58 
54 

50 
45 
41 
37 
33 

8.508 8329 
24 
20 
16 
12 

08 

8.508 8303 

8.508 8299 

95 

91 

8.508 8287 
82 
78 
74 
70 

66 
62 
67 
53 
49 

8.508 8245 
41 
36 
32 

28 

24 
20 
16 
11 
07 

8.508 8203 

8.508 8199 

95 

90 

86 

82 
78 
74 
70 
65 



8.510 0076 
64 
51 
38 
26 

13 

8.510 0001 

8.509 9988 

75 

63 

8.509 9950 
38 
25 
13 

8.509 9900 

8.509 9887 
75 
62 
50 
37 

8.509 9825 

8.509 9812 

8.509 9799 

87 

74 

62 
49 
37 
24 
8.509 9711 

8.509 9699 
86 
74 
61 
49 

36 

24 

8.509 9611 

8.509 9599 

86 

8.509 9574 
61 
48 
36 
23 

8.509 9511 

8.509 9498 

86 

73 

61 



1.49502 
528 
553 
679 
605 

630 
656 
682 
707 
733 

1.49759 
785 
810 
836 
862 

887 
913 
939 
965 
1.49990 

1.50016 
042 
067 
093 
119 

145 
170 
196 
222 
248 

1.50273 
299 
325 
351 
376 

402 
428 
454 
480 
505 

1.50631 
557 
583 
609 
634 

660 
686 
712 
738 
764 



2.3833 
33 
32 
32 
31 

31 
30 
29 
29 
28 

2.3828 
27 
27 
26 
26 

25 
25 
24 
23 
23 

2.3822 
22 
21 
21 
20 

20 
19 
18 
18 
17 

2.3817 
16 
16 
15 
14 

14 
13 
13 
12 
11 

2.3811 
10 
10 
09 

08 

08 
07 
07 
06 
05 



6.3569 
73 
78 
82 
86 

90 

95 

6.3599 

6.3603 

07 

6. 3612 
16 
20 
24 

28 

33 
37 
41 
45 
50 

6.3654 
58 
63 
67 
71 

75 
80 
84 
88 
92 



7.780 



3697 

3701 

05 

10 

14 

18 
22 
27 
31 
35 



6.3740 
44 
48 
52 
57 

61 
65 
70 
74 

78 



7.776 



7.772 



50 


8. 508 8161 


8.509 9448 


1.50789 


2.3805 


6.3782 


51 


57 


36 


815 


04 


87 


52 


53 


23 


841 


04 


91 


53 


49 


8.509 9411 


867 


03 


6.3795 


54 


45 


8.509 9398 


893 


02 


6.3800 


55 


40 


86 


919 


02 


04 


56 


36 


73 


944 


01 


08 


57 


32 


61 


970 


01 


13 


58 


28 


48 


1.50996 


2.3800 


17 


59 


24 


36 


1.51022 


2.3799 


21 


60 


8.508 8120 


8.509 9323 


1.51048 


2.3799 


6.3826 7.767 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 52°. 





Lat. 


m log A 


logB 


logC 


logD 


log E log F 




diff.l"=-0.07 


diff.l»=-0.21 


diff.l»=+0.43 


diff. 1"= -0.01 


diff.l»=+0.07 difl.lO / =-2.3 




o t 
52 00 


8.508 8120 


8.509 9323 


1.51048 


2.3799 


6.3826 7.767 




1 


15 


8.509 9311 


074 


98 


80 




2 


11 


8.509 9298 


100 


97 


34 




3 


07 


86 


126 


97 


39 




4 


8.506 8108 


73 


151 


96 


43 




05 


8.508 8099 


61 


177 


96 


47 




6 


96 


48 


203 


95 


52 




7 


90 


36 


229 


94 


56 




8 


86 


23 


255 


94 


60 




9 


82 


8.509 9211 


281 


93 


65 




10 


8.508 8078 


8.509 9198 


1.51307 


2. 3792 


6.3869 




11 


74 


86 


333 


92 


73 




12 


70 


73 


359 


91 


78 




13 


65 


61 


385 


91 


82 




14 


61 


48 


411 


90 


86 




15 


57 


36 


436 


89 


91 




16 


58 


23 


462 


88 


95 




17 


49 


8.509 9111 


488 


88 


6.3899 




18 


46 


o. 509 9099 


514 


87 


6.3904 




19 


41 


86 


540 


87 


08 




20 


8.508 8036 


8.509 9074 


1.51566 


2.3786 


6.3912 7.763 




21 


32 


61 


592 


85 


17 




22 


28 


49 


618 


85 


21 




23 


24 


36 


644 


84 


25 




24 


20 


24 


670 


83 


30 




25 


16 


8.509 9011 


696 


83 


34 




26 


11 


8.509 8999 


722 


82 


38 




27 


07 


86 


748 


81 


43 




28 


8.608 8008 


74 


774 


81 


47 




29 


8.608 7999 


62 


800 


80 


51 




30 


8.508 7996 


8.509 8949 


1.51826 


2.3779 


6.3956 




31 


91 


37 


852 


79 


60 




32 


87 


24 


878 


78 


66 




33 


82 


8.509 8912 


904 


78 


69 


1 M 


78 


8.609 8899 


930 


77 


73 


/ 85 


74 


87 


956 


76 


78 


/ 36 


70 


74 


1.51982 


75 


82 


1 37 


66 


62 


1.52008 


75 


86 


1 38 


62 


50 


034 


74 


91 


/ 39 


58 


37 


060 


73 


6. 3995 


I 40 


8.508 7968 


8.509 8826 


1.52086 


2.3778 


6.4000 7.758 


1 41 


49 


12 


112 


72 


04 


1 42 


45 


8.609 8800 


138 


71 


08 


I 43 


41 


8.509 8788 


164 


71 


13 


1 44 


37 


75 


190 


70 


17 


1 45 


33 


63 


216 


69 


21 


1 46 


29 


50 


242 


68 


26 


47 


24 


38 


268 


68 


30 


48 


20 


25 


294 


67 


35 


49 


16 


13 


320 


66 


39 


50 


8.508 7912 


8.509 8701 


1.52347 


2.3766 


7.4043 


51 


08 


8.509 8688 


373 


65 


48 


52 


04 


76 


399 


64 


52 


53 


8.608 7900 


63 


425 


64 


57 


54 


8.608 7896 


51 


451 


63 


61 


55 


91 


39 


477 


62 


65 


56 


87 


26 


5C3 


61 


70 


57 


83 


14 


529 


61 


74 


58 


79 


8.509 8602 


555 


60 


79 


59 


75 


8.509 8589 


581 


59 


83 


L 


60 


8.508 7871 


8.509 8577 


1.52608 


2.3769 


6.4088 7.753 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 63°. 



Lat. 


log A 


logB 


loeC 
diff.l»=+0.44 


M logD 


loeE 
diff.1'^+0.07 


logF 


diff.l"=-0.07 


diff.l"=-0.21 


diff.l"=-0.01 


diff.l0'=-2.5 


o / 














58 00 


8.508 7871 


8.509 8577 


1.52608 


2.3769 


6.4088 


7.753 


1 


67 


64 


634 


68 


92 




2 


62 


52 


660 


57 


6.4096 




3 


58 


40 


686 


66 


6.4101 




4 


54 


27 


712 


56 


06 




06 


50 


15 


738 


56 


10 




6 


46 


8.509 8502 


764 


54 


14 




7 


42 


8.509 8490 


790 


53 


18 




8 


38 


78 


817 


53 


23 




9 


34 


65 


843 


52 


27 




10 


8.508 7829 


8.509 8453 


1.52869 


2.3751 


6.4132 




11 


25 


41 


895 


51 


36 




12 


21 


28 


921 


60 


41 




13 


17 


16 


947 


49 


46 




14 


13 


8.509 8404 


1.52974 


48 


49 




15 


09 


8.609 8391 


1.53000 


48 


54 




16 


05 


79 


026 


47 


58 




17 


8.508 7801 


67 


052 


46 


63 




18 


8. 508 7797 


54 


078 


45 


67 




19 


92 


42 


105 


45 


72 




20 


8.508 7788 


8.509 8329 


1.53131 


2.3744 


6.4176 


7.748 


21 


84 


17 


157 


43 


80 




22 


80 


8.509 8305 


183 


42 


85 ' 




23 


76 


8.509 8292 


209 


42 


89 




24 


72 


80 


236 


41 


94 




25 


68 


68 


262 


40 


6.4198 




26 


64 


55 


288 


39 


6.4203 




27 


60 


43 


314 


39 


07 




28 


55 


31 


341 


38 


12 


i 


29 


51 


18 


367 


37 


16 




30 


8.508 7747 


8.509 8206 


1.53393 


2.3736 


6.4221 




31 


43 


8. 509 8194 


419 


36 


25 




32 


39 


82 


446 


35 


29 




33 


35 


69 


472 


34 


34 




34 


31 


57 


498 


33 


38 




35 


27 


45 


524 


33 


43 




36 


23 


32 


551 


32 


47 




37 


18 


20 


577 


31 


52 




38 


14 


8.509 8108 


603 


30 


56 




39 


10 


8.509 8095 


630 


29 


61 




40 


8.608 7706 


8.509 8083 


1.53656 


2.3729 


6.4265 


7.743 


41 ' 


8.608 7702 


71 


682 


28 


70 




42 


8. 508 7698 


58 


709 


27 


74 




43 


94 


46 


735 


26 


79 




44 


90 


34 


761 


26 


83 




45 


86 


22 


788 


25 


88 




46 


82 


8.509 8009 


814 


24 


92 




47 


77 


8. 509 7997 


840 


23 


6.4297 




48 


73 


85 


867 


22 


6.4301 




49 


69 


72 


893 


22 


06 




50 


8.508 7665 


8.509 7960 


1.53919 


2.3721 


6.4310 




51 


61 


48 


946 


20 


15 




52 


57 


36 


972 


19 


19 




53 


53 


23 


1.53998 


18 


24 




54 


49 


8.509 7911 


1.54025 


18 


28 




55 


45 


8. 509 7899 


051 


17 


33 




56 


41 


87 


077 


16 


87 




67 


37 


74 


104 


15 


42 




58 


32 


62 


130 


14 


46 


| 


59 


28 


50 


157 


14 


51 




60 


8. 508 7624 


8.609 7838 


1.54183 


2.3713 


6.4355 


7.738 1 
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Table 20. — Geodetic jtomtinn computation* — Continued. 



LATITUDE 64°. 



Lat 


log A 


logB 


logC 


logD 


log E log F 


diff. 1"=-- 0.07 diff. l»«-0.20 difl 


f. l"=+0.44 diff. 1»--0.01 


diff. l"-f 0.08 diff. 10'=-2.6 


o / 












64 00 


8.608 7624 


8.509 7838 


1.54183 


2.3713 


6.4365 7.738 


1 


20 


26 


209 


12 


60 


2 


16 


13 


236 


11 


64 


8 


12 


8.509 7801 


262 


10 


69 


4 


08 


8.509 7789 


288 


09 


73 


06 


04 


76 


315 


09 


78 


6 


8.608 7600 


64 


341 


08 


82 


7 


. 8.508 7596 


52 


368 


07 


87 


8 


92 


40 


394 


06 


91 


9 


88 


27 


421 


05 


6.4396 


10 


8.508 7684 


8.509 7716 


1.54447 


2.3705 


6.4400 


11 


79 


8.509 7703 


474 


04 


06 


12 


75 


8. 509 7691 


500 


03 


09 


13 


71 


78 


527 


02 


14 


14 


67 


66 


553 


01 


18 


16 


63 


64 


580 


00 


23 


16 


69 


42 


606 


2.3700 


28 


17 


65 


30 


633 


2.3699 


32 


18 


51 


17 


659 


98 


37 


19 


47 


8.509 7605 


686 


97 


41 


20 


8.508 7543 


8.509 7593 


1.54712 


2.3696 


6.4446 7.733 


21 


39 


81 


739 


95 


50 


22 


35 


69 


766 


94 


55 


23 


31 


56 


792 


94 


59 


24 


27 


44 


818 


93 


64 


25 


22 


32 


845 


92 


68 


26 


18 


20 


871 


91 


73 


27 


14 


8.509 7508 


898 


90 


78 


28 


10 


8.509 7496 


924 


89 


82 


29 


06 


83 


951 


88 


87 


30 


8.508 7502 


8.509 7471 


1.54977 


2.3688 


6.4491 


31 


8. 508 7498 


59 


1.55004 


87 


6.4496 


32 


94 


47 


031 


86 


6. 4500 


33 


90 


34 


057 


85 


05 


34 


86 


22 


084 


84 


09 


36 


82 


8.509 7410 


110 


83 


14 


36 


78 


8. 509 7398 


137 


82 


19 


37 


74 


86 


163 


82 


23 


38 


70 


74 


190 


81 


28 


39 


66 


61 


217 


80 


32 


40 . 


8.508 7462 


8.509 7349 


1.55243 


2.3679 


6. 4537 7. 728 


41 


68 


37 


270 


78 


41 


42 


53 


25 


297 


77 


46 


43 


49 


13 


323 


76 


51 


44 


45 


8.509 7301 


350 


75 


55 


46 


41 


8.509 7289 


376 


74 


60 


46 


37 


76 


403 


74 


64 


47 


33 


64 


430 


73 


69 


48 


29 


52 


456 


72 


74 


49 


25 


40 


483 


71 


78 


60 


8.508 7421 


8.509 7228 


1.55510 


2.3670 


6.4583 


61 


17 


16 


536 


69 


87 


52 


13 


8.509 7204 


563 


68 


92 


63 


09 


8.509 7191 


590 


67 


6.4597 


64 


05 


79 


616 


66 


6.4601 


56 


8.508 7401 


67 


643 


66 


06 


66 


8.508 7397 


55 


670 


65 


10 


67 


93 


43 


696 


64 


15 


68 


89 


31 


723 


63 


20 


59 


85 


19 


750 


62 


24 


60 


8.508 7381 


8.509 710? 


1.55777 


2.3661 


6.4629 7.723 
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Table 20. — Geodetic position computation* — Continued. 



LATITUDE 56°. 



Lat. 


log A 


logB 


logC 


logD 


log K log F 
diff . 1''- +0.08 dlflf . W= -2.8 


diff.l»=-0.07 


diff.l''=-0.20 


diff.l"-+0.!5 


diff.l"=-0.02 


o / 
55 00 


8.508 7381 


8.509 7107 


1.55777 


2.8661 


6.4629 7.723 


1 


77 


8.509 7095 


803 


60 


33 


2 


73 


82 


830 


59 


38 


3 


69 


70 


857 


58 


43 


4 


65 


58 


884 


57 


47 


05 


61 


46 


910 


56 


52 


6 


56 


34 . 


937 


56 


67 


7 


52 


22 


964 


55 


61 


8 


48 


8.509 7010 


1.55991 


54 


66 


9 


44 


8.509 6998 


1.56017 


53 


70 


10 


8.508 7340 


8.509 6966 


1.56044 


2. 3652 


6.4675 


11 


36 


74 


071 


51 


80 


12 


32 


62 


098 


50 


84 


13 


28 


49 


125 


49 


89 


14 


24 


37 


151 


48 


94 


15 


20 


25 


178 


47 


6.4698 


16 


16 


13 


205 


46' 


6.4703 


17 


12 


8.509 6901 


232 


45 


08 


18 


08 


8.509 6889 


259 


44 


12 


19 


04 


77 


286 


43 


17 


20 


8.508 7300 


8.509 6865 


1.56312 


2.3642 


6.4721 7.717 


21 


8.508 7296 


53 


339 


42 


26 


22 


92 


41 


366 


41 


31 


23 


88 


29 


393 


40 


35 


24 


84 


17 


420 


39 


40 


25 


80 


8.509 6805 


447 


38 


45 


26 


76 


8.509 6793 


474 


37 


49 


27 


72 


81 • 


500 


36 


54 


28 


68 


69 


527 


35 


59 


29 


64 


57 


554 


34 


63 


30 


8.508 7260 


8.509 6745 


1.56581 


2.3633 


6.4768 


31 


56 


33 


608 


32 


73 


32 


52 


21 


635 


31 


77 


33 


48 


8.509 6709 


662 


30 


82 


34 


44 


8. 509 6696 


689 


29 


87 


35 


40 


84 


716 


28 


91 


36 


36 


72 


743 


27 


6.4796 


37 


32 


60 


770 


26 


6.4801 


38 


28 


48 


797 


25 


05 


39 


24 


36 


823 


24 


10 


40 


8.508 7220 


8.509 6624 


1.T6850 


2.3623 


6.4815 7.711 


41 


16 


12 


877 


22 


20 


42 


12 


8.509 6600 


904 


21 


24 


43 


08 


8.509 6588 


931 


20 


29 


44 


04 


76 


958 


19 


34 


45 


8.508 7200 


64 


1.56985 


18 


38 


46 


8.508 7196 


52 


1.57012 


17 


43 


47 


92 


40 


039 


16 


48 


48 


88 


28 ■ 


066 


15 


52 


49 


84 


16 


093 


14 


57 


50 


8.508 7180 


8.509 6505 


1.57120 


2. 613 


6.4862 


51 


76 


8.509 6493 


147 


12 


66 


52 


72 


81 


174 


11 


71 


53 


68 


69 


201 


10 


76 


54 


64 


57 


229 


09 


81 j 


55 


60 


45 


256 


08 


86 


56 


56 


33 


283 


07 


90 


67 


52 


21 


310 


06 


6.4895 < 


58 


48 


8.509 6409 


337 


05 


6.4900 j 


59 


44 


8.509 6397 


364 


04 


04 j 


60 


8.508 7140 


8.509 6385 


1.57391 


2.3603 


6.4909 7.706 1 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 56°. 



Lftt 


log A 
diff.l' r --0.07 


1(*B 
diff.l' r =-0.20 


IorC 


— ■ — — — — — — 

logD 
diff.l /J =-0 


log E log F 




AJmmMf 


diff.l"=+0.45 


.02 diff.l"-=+0.08 diff.l0'=- 


3.0 


o / 














56 00 


8.508 7140 


8.509 6385 


1.57391 


2.3603 


6.4909 7.706 




1 


86 


73 


418 


02 


14 




2 


82 


61 


445 


01 


18 




3 


28 


49 


472 


2.3600 


23 




4 


24 


37 


. 499 


2.3599 


28 




06 


20 


25 


526 


98 


33 




6 


16 


13 


554 


97 


37 




7 


12 


8.509 6301 


581 


96 


42 




8 


08 


8.509 6289 


608 


95 


47 




9 


04 


77 


635 


94 


52 




10 


8.508 7100 


8.509 6266 


1.57662 


2.3693 


6.4956 




11 


8.608 7096 


54 


689 


92 


61 




12 


92 


42 


717 


91 


66 




13 


88 


30 


744 


90 


71 




14 


84 


18 


771 


89 


75 




15 


80 


8.509 6206 


798 


88 


80 




16 


76 


8.509 6194 


825 


87 


85 




17 


72 


82 


852 


86 


90 




18 


69 


70 


880 


85 


94 




19 


65 


58 


907 


84 


6.4999 




20 


8.508 7061 


8.509 6147 


1.57934 


2.3583 


6.5004 7.700 




21 


57 


35 


961 


82 


09 




22 


53 


23 


1.57989 


81 


13 




23 


49 


8.509 611] 


1.58016 


80 


18 




24 


45 


8.609 6099 


043 


78 


23 




25 


41 


87 


070 


77 


28 




26 


37 


75 


098 


76 


32 




27 


33 


63 


125 


75 


37 




28 


29 


51 


162 


74 


42 




29 


25 


40 


179 


73 


47 




30 


8.508 7021 


8.509 6028 


1.58207 


2.3672 


6.5052 




31 


17 


16 


234 


71 


56 




32 


13 


8.509 6004 


261 


70 


61 




33 


09 


8.509 5992 


289 


69 


66 




34 


05 


80 


316 


68 


71 




35 


8.508 7001 


68 


343 


67 


75 




36 


8.508 6997 


57 


371 


66 


80 




37 


93 


45 


398 


65 


85 




38 


89 


33 


425 


64 


90 




39 


86 


21 


453 


62 


95 




40 


8.508 6982 


8.509 5909 


1.58480 


2.3661 


6.5099 7.694 




41 


78 


8.509 5897 


507 


60 


6.5104 




42 


74 


86 


535 


59 


09 




43 


70 


74 


562 


58 


14 




44 


66 


62 


589 


57 


19 




45 


62 


50 


617 


56 


24 




46 


58 


38 


644 


55 


28 




47 


54 


27 


672 


54 


33 




48 


50 


15 


699 


53 


38 




49 


46 


8 509 5803 


726 


52 


43 




50 


8.508 6942 


8.509 6791 


1.58754 


2.3550 


6.5148 




51 


as 


79 


781 


49 


52 




52 


34 


67 


809 


48 


67 




53 


30 


56 


836 


47 


62 




54 


26 


44 


864 


46 


67 




55 


23 


32 


891 


45 


72 




56 


19 


20 


919 


44 


77 




67 


15 


8.509 5709 


946 


43 


81 




68 


11 


8.609 5697 


1.58974 


42 


86 




69 


07 


85 


1.59001 


41 


91 




60 


8.508 6903 


8.509 5673 


1.59028 


2.3539 


6.5196 7.688 





222 



GEOGRAPHIC TABLES AND FORMULAS. 



[BULL. 214. 



Table 20. — Geodetic position computations — Continued. 



LATITUDE 57°. 



Lat. 


log A 


logB 


• 

logC 


logD 


logE log F 


diff.l"=-0.06 


diff.l"=-:0.19 


diff.l"=+0.46 


diff.l"=-0.02 


diff.l"=+0.08 diff.l0 / =-3.2 


o / 
67 00 


8.508 6903 


8.509 5673 


1.59028 


2.3539 


6.5196 7.688 


1 


8.508 6899 


61 


056 


38 


6.5201 


2 


95 


50 


083 


37 


06 


3 


91 


38 


111 


36 


10 


4 


87 


26 


139 


35 


15 


05 


83 


14 


166 


34 


20 


6 


79 


8.509 5603 


194 


33 


25 


7 


75 


8.509 5591 


221 


32 


30 


8 


72 


79 


249 


30 


35 


9 


68 


67 


276 


29 


40 


10 


8. 508 6864 


8.509 5556 


1.59304 


2.3528 


6.5244 


11 


60 


44 


331 


27 


49 


12 


56 


32 


359 


26 


54 


13 


52 


20 


387 


25 


59 


14 


48 


8.509 5509 


414 


24 


64 


15 


44 


8. 509 5497 


442 


22 


69 


16 


40 


85 


469 


21 


74 


17 


36 


73 


497 


20 


79 


18 


32 


62 


525 


19 


83 


19 


28 


50 


552 


18 


88 


20 


£.508 6825 


8. 509 5438 


1.59580 


2.3517 


6.5293 7.682 


21 


21 


27 


608 


16 


6.5298 


22 


17 


15 


635 


14 


6.5303 


23 


13 


8.509 5403 


663 


13 


08 


24 


09 


8.509 5392 


691 


12 


13 


25 


05 


80 


718 


11 


18 


26 


8. 508 6801 


68 


746 


10 


22 


27 


8. 508 6797 


56 


774 


09 


27 


28 


93 


45 


801 


07 


32 


29 


90 


33 


829 


06 


37 


30 


8. 508 6786 


8. 509 5321 


1.59857 


2.3505 


6.5342 


31 


82 


8. 509 5310 


885 


04 


47 


32 


78 


8. 509 5298 


912 


03 


52 


33 


74 


86 


940 


02 


57 


44 


70 


75 


968 


2.3500 


62 


35 


66 


63 


1.59996 


2.3499 


67 


36 


62 


51 


1.60023 


98 


72 


37 


58 


40 


051 


97 


76 


38 


54 


28 


079 


96 


81 


39 


51 


16 


107 


95 


86 


40 


8. 508 6747 


8. 509 5205 


1.60134 


2.3493 


6.5391 7.675 


41 


43 


8. 509 5193 


162 


92 


6.5396 


42 


39 


81 


190 


91 


6.5401 


43 


35 


70 


218 


90 


06 


44 


. 31 


58 


246 


89 


11 


45 


27 


46 


274 


87 


16 


46 


23 


35 


301 


86 


21 


47 


20 


23 


329 


85 


26 


48 


16 


12 


357 


84 


31 


49 


12 


8.509 5100 


385 


83 


36 


50 


8.508 6708 


8.509 5088 


1.60413 


2.3481 


6.5441 


51 


04 


77 


441 


80 


46 


52 


8. 508 6700 


65 


469 


79 


50 


53 


8. 508 6696 


54 


496 


78 


55 


54 


92 


42 


524 


76 


60 


55 


89 


30 


552 


75 


65 


56 


85 


19 


580 


74 


70 


57 


81 


8.509 5007 


608 


73 


75 


58 


77 


8.509 4996 


636 


72 


80 


59 


73 


84 


664 


70 


85 


60 


8.508 6669 


8. 509 4972 


1.60692 


2.3469 


6.5490 7.669 








• 
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Table 20. — Geodetic position computations — Continued. 











LATITUDE 58°. 










Lat. 


log A 
diff. 1"= -0.06 


IqgB 
diff. F= -0.19 


log C log D 
diflf. 1'°=* +0.47 diff . 1'°= -0.02 


logE 
diff. l'>= +0.08 


logF 
diff. 10 / =- 3.3 




/ 

58 00 


8.508 6669 


8.509 4972 


1.60692 


2.3469 


6.5490 


7.669 




1 


65 


61 


720 


68 


6.5495 




2 


62 


49 


748 


67 


6.5500 




3 


58 


38 


776 


66 


05 




1 4 


54 


26 


804 


64 


10 




I 05 


50 


14 


832 


63 


15 




1 ^ 


46 


8.509 4903 


860 


62 


20 




1 7 


42 


8.509 4891 


888 


61 


25 




8 


38 


80 


916 


59 


30 






9 


35 


68 


944 


58 


35 




• 


10 


8.508 6631 


8.509 4857 


1.60972 


2.3457 


6.5540 






11 


27 


45 


1.61000 


56 


45 






12 


23 


33 


028 


54 


50 






13 


19 


22 


056 


53 


55 






14 


15 


8.509 4810 


084 


52 


60 






15 


11 


8.509 4799 


112 


51 


65 






16 


08 


87 


140 


49 


70 






17 


04 


76 


168 


48 


75 




18 


8.508 6600 


64 


197 


47 


80 




19 


8.508 6596 


53 


225 


46 


85 




20 


8.508 6592 


8.509 4741 


1.61253 


2.3444 


6.5590 


7.662 




21 


88 


30 


281 


43 


6.5595 






22 


85 


18 


309 


42 


6.5600 






23 


81 


8. 509 4707 


337 


41 


05 






24 


77 


8.509 4695 


365 


39 


10 






25 


73 


84 


393 


38 


15 






26 


69 


72 


422 


37 


20 






27 


65 


61 


450 


35 


25 






28 


62 


49 


478 


34 


30 






29 


58 


38 


506 


33 


35 






30 


8.508 6554 


8.509 4626 


1.61534 


2. 3432 


6.5640 






31 


50 


15 


563 


30 


45 






32 


46 


8.509 4603 


591 


29 


50 






33 


42 


8.509 4592 


619 


28 


55 . 






34 


39 


80 


647 


26 


60 






35 


35 


69 


675 


25 


65 






36 


31 


57 


704 


24 


70 






37 


27 


46 


732 


23 


75 






38 


23 


35 


760 


21 


80 




39 


20 


23 


789 


20 


86 




I 40 


8.508 6516 


8.509 4512 


<1.61817 


2.3419 


6.5691 


7.656 


41 


12 


8.509 4500 


845 


17 


6.5696 




1 42 


08 


8.509 4489 


873 


16 


6.5701 




/ 43 


04 


77 


902 


15 


06 




I 44 


8.508 6500 


66 


930 


14 


11 




/ 45 


8.508 6497 


54 


958 


12 


16 




/ 46 


93 


43 


1.61987 


11 


21 




1 47 


89 


32 


1.62015 


10 


26 




1 48 


85 


20 


043 


08 


31 




J 49 


81 


8.509 4409 


072 


07 


36 




50 


8. 508 6478 


8.509 4397 


1.62100 


2.3406 


6.5741 




51 


74 


86 


129 


04 


46 




62 


70 


74 


157 


03 


51 




53 


66 


63 


185 


02 


56 




54 


62 


52 


214 


2.3400 


62 




55 


59 


40 


242 


2.3399 


67 




56 


55 


29 


271 


98 


72 




57 


51 


17 


299 


96 


77 




58 


47 


8.509 4306 


327 


95 


82 




59 


43 


8.509 4295 


356 


94 


87 




L 


60 


8.508 6440 


8.509 4283 


1.62384 


2.3392 


6.5792 


7.649 
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Table 20. — Geodetic posUion computations — Continued. 



LATITUDE 59°. 



Lat. 


log A 


logB 
diff.l"=-0.19 


logC 


logD 


logE 


logF 


diff.l»=-0.06 


diff.l"=+0.48 


diff.l"=-0.02 


diff.l"=+0.09 


diff.l0'=-3.5 


o / 
59 00 


8.508 6440 


8.509 4283 


1.62384 


2.3392 


6.5792 


7.649 


1 


36 


72 


413 


91 


6.&W 




2 


32 


61 


441 


90 


6.5802 




3 


28 


49 


470 


88 


07 




4 


24 


38 


498 


87 


13 




5 


21 


26 


527 


86 


18 




6 


17 


15 


555 


84 


23 




7 


13 


8.509 4204 


584 


83 


28 




8 


09 


8.509 4192 


612 


82 


33 




9 


05 


81 


641 


80 


38 




10 


8.508 6402 


8.509 4170 


1.62669 


2.3879 


6.5843 




11 


8.508 6398 


58 


698 


78 


48 




12 


94 


47 


727 


76 


54. 




13 


90 


36 


755 


75 


59 




14 


87 


24 


784 


74 


64 




15 


83 


13 


812 


72 


69 




16 


79 


8.509 4102 


841 


71 


74 




17 


75 


8.509 4090 


870 


69 


79 




18 


71 


79 


898 


68 


84 




19 


68 


68 


927 


67 


89 




20 


8.508 6364 


8.509 4056 


1.62955 


2.3365 


6.5895 


7.642 


21 


60 


45 


1.62984 


64 


6.5900 




22 


56 


34 


1.63013 


63 


05 




23 


53 


22 


041 


61 


10 




24 


49 


11 


070 


60 


15 




25 


45 


8.509 4000 


099 


58 


20 




26 


41 


8.509 3989 


127 


57 


26 




27 


38 


77 


156 


56 


31 




28 


34 


66 


185 


54 


36 




29 


30 


55 


214 


53 


41 




30 


8.508 6326 


8.509 3943 


1.63242 


2.3351 


6.5946 




31 


23 


32 


271 


50 


51 




32 


19 


21 


300 


49 


57 




33 


15 


8.509 3910 


329 


47 


62 




34 


11 


8.509 3898 


357 


46 


67 




35 


08 


87 


386 


44 


72 




36 


04 


76 


415 


43 


77 




37 


8.508 6300 


65 


444 


42 


82 




38 


8.508 6296 


53 


473 


40 


88 


1 


39 


93 


42 


501 


39 


93 


1 


40 


8.508 6289 


8.509 3831 


1.63530 


2. 3337 


6.5998 


7.635 


41 


85 


20 


559 


36 


6.6003 




42 


81 


8.509 3808 


588 


35 


08 




43 


78 


8.509 3797 


617 


33 


14 




44 


74 


86 


646 


32 


19 




45 


70 


75 


674 


30 


24 




46 


66 


63 


703 


29 


29 




47 


63 


52 


732 


28 


34 




48 


59 


41 


761 


26 


40 




49 


55 


30 


790 


25 


45 




50 


8.508 6251 


8.509 3719 


1.63819 


2.3323 


6.6050 




51 


48 


8.509 3708 


848 


22 


55 




52 


44 


8.509 3696 


877 


20 


61 




53 


40 


85 


906 


19 


66 




54 


36 


74 


935 


17 


71 




55 


33 


63 


964 


16 


76 




56 


29 


52 


1.63993 


15 


81 


* 


57 


25 


40 


1.64022 


13 


87 




58 


•22 


29 


051 


12 


92 




59 


18 


18 


080 


10 


6.6097 




60 


8.508 6214 


8.509 3607 


1.64109 


2.3309 


6.6102 


7.627 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 60°. 



Lat. 



GO 00 
1 
2 
3 
4 

05 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
88 



40 
41 
42 
48 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 



log A log B log C log D 

difl. l*=-0.06 dlfl. 1^=-0.18 diff. l"=+0.49 diff. l*=-0. 



03 diff 



log E log F 

. l' 5 =+0.09diff.lO / = -3.7 



8.508 6214 

10 

07 

8.508 6203 

8.508 6199 

96 
92 

88 
84 
81 

8.608 6177 
73 
70 
66 
62 

58 
55 
51 
47 
44 

8.508 6140 
36 
33 
29 
25 

21 
18 
14 
10 
07 

8.508 6108 

8.508 6099 

96 

92 

88 

85 
81 
77 
74 
70 

8.508 6066 
63 
59 
55 
52 

48 
44 
41 
37 
33 

8.508 6030 
26 
22 
19 
15 

11 

08 

04 

8.506 6000 

8.508 5997 

8.508 5993 



8.509 3607 

8.509 3596 

85 

78 

62 

51 
40 
29 
18 
8.509 3507 

8.509 3495 
84 
73 
62 
51 

40 

29 

18 

8.509 3407 

8.509 3395 

8.509 3384 
73 
62 
51 
40 

29 

18 

8.509 3307 

8.509 3296 

85 

H.509 3274 
63 
52 
40 
29 

18 

8.509 3207 

8.509 3196 

85 

74 

8.509 3163 
52 
41 
30 
19 

8.509 3108 

8.509 3097 

86 

75 

64 

S.509 3053 
42 
31 
20 

8.509 3010 

8.509 2999 
88 
77 
66 
55 

8.509 2944 



1.64109 
138 
167 
196 
225 

254 
283 
312 
341 
370 

1.64400 
429 
458 
487 
516 

545 
574 
604 
633 
662 

1.64691 
720 
750 
779 

808 

838 
867 
896 
925 
955 

1.64984 

1.65013 

043 

072 

101 

131 
160 
190 
219 
248 

1.65278 
307 
337 
366 
396 

425 
455 
484 
514 
543 

1.65573 
602 
632 
661 
691 

721 
750 
780 
809 
839 

1.65869 



2.8309 


6.6102 


07 


08 


06 


13 


04 


18 


08 


23 


02 


29 


2.3300 


84 


2. 3299 


39 


97 


44 


96 


50 


2.3294 


6.6155 


93 


60 


91 


66 


90 


71 


88 


76 


87 


81 


85 


87 


84 


92 


82 


6.6197 


81 


6.6203 


2.3279 


6.6208 


78 


13 


76 


18 


75 


24 


73 


29 


T2 


34 


70 


40 


69 


45 


67 


50 


66 


56 


2.3264 


6.6261 


63 


66 


61 


72 


60 


77 


58 


82 


57 


87 


55 


93 


54 


6.6298 


52 


6.6304 


51 


09 


2.3249 


6.6314 


48 


20 


46 


25 


45 


30 


43 


36 


41 


41 


40 


46 


38 


52 


37 


57 


35 


62 


2.3234 


6.6368 


32 


73 


31 


79 


29 


84 


28 


89 


26 


6.6395 


24 


6.6400 


23 


05 


21 


11 


20 


16 


2.3218 


6.6422 



7.627 



7.620 



7.613 



7.605 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 63°. 



Lat. 


log A 


logB 
diff.l"=-0.21 


logC 
diff.l'°=+0.44 


logD 


log E log F 
diff.l'°=+0.07 diflf.l0 / =~ 






diff.l"=-0.07 


diff.l''=-0.01 


2.5 




o / 

53 00 


8.508 7871 


8.609 8677 


1.52608 


2.3759 


6.4088 7.753 






1 


67 


64 


634 


68 


92 






2 


62 


52 


660 


57 


6.4096 






3 


58 


40 


686 


56 


6.4101 






4 


54 


27 


712 


56 


05 






05 


50 


15 


738 


55 


10 






6 


46 


8.509 8502 


764 


64 


14 






7 


42 


8.609 8490 


790 


53 


18 






8 


38 


78 


817 


53 


23 






9 


34 


65 


843 


52 


27 






10 


8.508 7829 


8.509 8453 


1.52869 


2.3751 


6.4132 






11 


25 


41 


895 


51 


36 






12 


21 


28 


921 


50 


41 






13 


17 


16 


947 


49 


45 






14 


13 


8.509 8404 


1.52974 


48 


49 






15 


09 


8.509 8391 


1.53000 


48 


54 






16 


05 


79 


026 


47 


58 






17 


8.508 7801 


67 


052 


46 


63 






18 


8.508 7797 


54 


078 


45 


67 






19 


92 


42 


106 


45 


72 






20 


8.508 7788 


8.509 8329 


1.53131 


2.3744 


6.4176 7.748 






21 


84 


17 


157 


43 


80 






22 


80 


8.509 8305 


183 


42 


85 ' 






23 


76 


8.509 8292 


209 


42 


89 






24 


72 


80 


236 


41 


94 






25 


68 


68 


262 


40 


6.4198 






26 


64 


55 


288 


39 


6.4203 


t 


27 


60 


43 


314 


39 


07 


| 


28 


55 


31 


341 


38 


12 




29 


51 


18 


367 


37 


16 




30 


8.508 7747 


8.509 8206 


1.53393 


2.3736 


6.4221 




31 


43 


8. 509 8194 


419 


36 


25 




32 


39 


82 


446 


35 


29 




33 


35 


69 


472 


34 


34 




34 


31 


57 


498 


33 


38 




35 


27 


45 


524 


33 


43 




36 


23 


32 


551 


32 


47 




37 


18 


20 


577 


31 


52 




38 


14 


8.509 8108 


603 


30 


56 




39 


10 


8.509 8095 


630 


29 


61 




40 


8.508 7706 


8.509 8083 


1.53656 


2.3729 


6.4265 7.743 




41 


8.508 7702 


71 


682 


28 


70 


j 


42 


8.508 7698 


58 


709 


27 


74 




43 


94 


46 


735 


26 


79 


/ 


44 


90 


34 


761 


26 


83 


/ 


45 


86 


22 


788 


25 


88 




46 


82 


8.509 8009 


814 


24 


92 




47 


77 


8.509 7997 


840 


23 


6.4297 




48 


73 


85 


867 


22 


6.4301 


/ 


49 


69 


72 


893 


22 


06 




50 


8.508 7665 


8.509 7960 


1.53919 


2.3721 


6.4310 






51 


61 


48 


946 


20 


15 






52 


57 


36 


972 


19 


19 






53 


53 


23 


1.53998 


18 


24 






54 


49 


8.509 7911 


1.54025 


18 


28 






55 


45 


8.509 7899 


051 


17 


33 






56 


41 


87 


077 


16 


37 






57 


37 


74 


104 


15 


42 






58 


32 


62 


130 


14 


46 






59 


28 


50 


157 


14 


51 






60 


8. 508 7624 


8.509 7838 


1.54183 


2.3713 


6.4356 7.738 
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Table 20. — Geodetw position computations — Continued. 



LATITUDE 54°. 



Lat. 


log A 


logB 


logC 


logrD 


iQ&E 


diff. l»=-0.07 diff. 1»=-0.20 diff. l"=+0.44 diff. l''---0.01 diff. 1"= +0.( 


o / 

64 00 


8.608 7624 


8.509 7838 


1.54183 


2.3718 


6.4356 


1 


20 


25 


209 


12 


60 


2 


16 


13 


236 


11 


64 


3 


12 


8.509 7801 


262 


10 


69 


4 


08 


8.609 7789 


288 


09 


73 


05 


04 


76 


315 


09 


78 


6 


8.506 7600 


64 


341 


08 


82 


7 


. 8.508 7596 


52 


368 


07 


87 


8 


92 


40 


394 


06 


91 


9 


88 


27 


421 


05 


6.4396 


10 


8.608 7584 


8.509 7716 


1.54447 


2.3705 


6.4400 


11 


79 


8.509 7703 


474 


04 


06 


12 


75 


8.509 7691 


500 


03 


09 


13 


71 


78 


527 


02 


14 


14 


67 


66 


553 


01 


18 


15 


63 


64 


580 


00 


23 


16 


59 


42 


606 


2.3700 


28 


17 


55 


30 


633 


2.3699 


32 


18 


51 


17 


659 


98 


37 


19 


47 


8.509 7606 


686 


97 


41 


20 


8.508 7543 


8.509 7593 


1.64712 


2.3696 


6.4446 


21 


39 


81 


739 


95 


50 


22 


35 


69 


765 


94 


55 


23 


31 


56 


792 


94 


59 


24 


27 


44 


818 


93 


64 


25 


22 


32 


845 


92 


68 


26 


18 


20 


871 


91 


73 


27 


14 


8. 509 7508 


898 


90 


78 


28 


10 


8. 509 7495 


924 


89 


82 


29 


06 


83 


951 


88 


87 


30 


8.608 7502 


8.609 7471 


1.54977 


2.3688 


6.4491 


31 


8. 508 7498 


59 


1.65004 


87 


6.4496 


32 


94 


47 


031 


86 


6.4500 


33 


90 


34 


057 


85 


06 


34 


86 


22 


084 


84 


09 


35 


82 


8.509 7410 


110 


83 


14 


36 


78 


8.609 7398 


137 


82 


19 


37 


74 


86 


163 


82 


23 


38 


70 


74 


190 


81 


28 


39 


66 


61 


217 


80 


32 


40 


8.508 7462 


8.509 7349 


1.66243 


2.3679 


6.4537 


41 


58 


37 


270 


78 


41 


42 


53 


25 


297 


77 


46 


43 


49 


13 


323 


76 


51 


44 


45 


8.509 7301 


350 


75 


55 


45 


41 


8.509 7289 


376 


74 


60 


46 


37 


76 


403 


74 


64 


47 


33 


64 


430 


73 


69 


48 


29 


52 


456 


72 


74 


49 


25 


40 


483 


71 


78 


50 


8.608 7421 


8.509 7228 


1.56510 


2.3670 


6.4583 


51 


17 


16 


536 


69 


87 


52 


13 


8.509 7204 


563 


68 


92 


53 


09 


8.509 7191 


590 


67 


6.4597 


54 


05 


79 


616 


66 


6.4601 


55 


8.508 7401 


67 


643 


66 


06 


56 


8.508 7397 


56 


670 


65 


10 


67 


93 


43 


696 


64 


15 


58 


89 


31 


723 


63 


20 


59 


85 


19 


750 


62 


24 


60 


8.508 7381 


8.509 7107 


1.55777 


2.3661 


6.4629 



logF 
diff. W= -2.6 



7.738 



7.733 



7.728 



7.723 
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Table 20. — Geodetic position compulations — Continued. 









LATITUDE 59°. 




i 




Lat. 


log A 
diff. l^ -0.06 


logB 
diff. 1'"= -0.19 


log C log D 
diff. 1"= +0.48 diff. 1"= -0.02 


logE 
diff. 1"= +0.09 


logF 
diff.10 7 - 


o / 
59 00 


8.508 6440 


8.509 4283 


1.62384 


2.3392 


6.5792 


7. 64 J 


1 


36 


72 


413 


91 


e.S'W 




2 


32 


61 


441 


90 


6.5802 




3 


28 


49 


470 


88 


07 




4 


24 


38 


496 


87 


13 




5 


21 


26 


527 


86 


18 




6 


17 


15 


556 


84 


23 




7 


13 


8.509 4204 


584 


83 


28 




8 


09 


8.509 4192 


612 


82 


33 




9 


05 


81 


641 


80 


38 




10 


8.508 6402 


8.509 4170 


1.62669 


2.3879 


6.5843 




11 


8.508 6398 


58 


698 


78 


48 




12 


94 


47 


727 


76 


54. 




13 


90 


36 


755 


75 


59 




14 


87 


24 


784 


74 


64 




15 


83 


13 


812 


72 


69 




16 


79 


8.509 4102 


841 


71 


74 




17 


75 


8.509 4090 


870 


69 


79 




18 


71 


79 


898 


68 


84 




19 


68 


68 


927 


67 


89 




20 


8.508 6364 


8.509 4056 


1.62955 


2.3365 


6.5895 


7.642 


21 


60 


45 


1.62984 


64 


6.5900 




22 


56 


34 


1.63013 


63 


05 




23 


53 


22 


041 


61 


10 




24 


49 


11 


070 


60 


15 




25 


45 


8.509 4000 


099 


58 


20 




26 


41 


8.509 3989 


127 


57 


26 




27 


38 


77 


156 


56 


31 




28 


34 


66 


185 


54 


36 




29 


30 


55 


214 


53 


41 




30 


8.508 6326 


8.509 3943 


1.63242 


2.3351 


6.5946 




31 


23 


32 


271 


50 


51 




32 


19 


21 


300 


49 


57 




33 


15 


8.509 3910 


329 


47 


62 




34 


11 


8.509 3898 


357 


46 


67 




35 


08 


87 


386 


44 


72 




36 


04 


76 


415 


43 


77 




37 


8.508 6300 


65 


444 


42 


82 




38 


8.508 6296 


53 


473 


40 


88 




39 


93 


42 


501 


39 


93 




40 


8.508 6289 


8.509 3831 


1.63530 


2.3337 


6.5998 


7.635 


41 


85 


20 


559 


36 


6.6003 




42 


81 


8.509 8808 


588 


35 


08 




43 


78 


8.509 3797 


617 


33 


14 




44 


74 


86 


646 


32 


19 




45 


70 


75 


674 


30 


24 




46 


66 


63 


703 


29 


29 




47 


63 


52 


732 


28 


34 




48 


59 


41 


761 


26 


40 




49 


55 


30 


790 


25 


45 




50 


8.508 6251 


8.509 3719 


1.63819 


2.3323 


6.6050 




51 


48 


8. 509 3708 


848 


22 


55 




52 


44 


8.509 3696 


877 


20 


61 




53 


40 


85 


906 


19 


66 




54 


36 


74 


935 


17 


71 




55 


33 


63 


964 


16 


76 




56 


29 


52 


1.63993 


15 


81 


* 


57 


25 


40 


1.64022 


13 


87 




58 


22 


29 


051 


12 


92 




59 


18 


18 


080 


10 


6.6097 




60 


8.508 6214 


8.509 3607 


1.64109 


2.3309 


6.6102 


7.627 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 60°. 



Lat. 


log A 
diff. l'°=-0.06 


logB 
diff. F=-0.18 


logC 
diff. l»=+0.49 


logD 
diff. l»=-0.03 


log E log F 
diff. l*=+0.09 diff.l0'= - 


3.7! 

i 


o / 
GO 00 


8.508 6214 


8.509 3607 


1.64109 


2.8309 


6.6102 7.627 




1 


10 


8.509 3596 


138 


07 


08 




2 


07 


85 


167 


06 


13 




3 


8.508 6203 


73 


196 


04 


18 




4 


8.508 6199 


62 


225 


08 


23 




05 


96 


51 


254 


02 


29 




6 


92 


40 


283 


2.3300 


84 




7 


88 


29 


312 


2. 3299 


39 




8 


84 


18 


341 


97 


44 




9 


81 


8.509 3507 


370 


96 


50 




10 


8.508 6177 


8.509 8495 


1.64400 


2.3294 


6.6155 




11 


73 


84 


429 


93 


60 




12 


70 


73 


458 


91 


66 




13 


66 


62 


487 


90 


71 




14 


62 


51 


516 


88 


76 




15 


58 


40 


545 


87 


81 




16 


55 


29 


574 


85 


87 




17 


51 


18 


604 


84 


92 




18 


47 


8.509 3407 


633 


82 


6.6197 




19 


44 


8.509 3395 


662 


81 


6.6203 




20 


8.508 6140 


8.509 3384 


1.64691 


2.3279 


6.6208 7.620 




21 


36 


73 


720 


78 


13 




22 


33 


62 


750 


76 


18 




23 


29 


51 


779 


75 


24- 




24 


25 


40 


808 


73 


29 




25 


21 


29 


838 


72 


34 




26 


18 


18 


867 


70 


40 




27 


14 


8.509 3307 


896 


69 


45 




28 


10 


8.509 3296 


925 


67 


50 




29 


07 


85 


955 


66 


56 




30 


8.508 6103 


8.509 3274 


1.64984 


2.3264 


6.6261 




31 


8.508 6099 


63 


1.65013 


63 


66 




32 


96 


52 


043 


61 


72 




1 33 


92 


40 


072 


60 


77 




34 


88 


29 


101 


58 


82 




35 


85 


18 


131 


57 


87 


i 


36 


81 


8.509 3207 


160 


55 


93 




37 


77 


8.509 3196 


190 


54 


6.6298 




38 


74 


85 


219 


52 


6.6304 




39 


70 


74 


248 


51 


09 




40 


8. 508 6066 


8.509 3163 


1.65278 


2.3249 


6.6314 7.613 




41 


63 


52 


307 


48 


20 




42 


59 


41 


337 


46 


25 




43 


55 


30 


366 


45 


30 




44 


52 


19 


396 


43 


36 




45 


48 


8.509 3108 


425 


41 


41 




46 


44 


8.509 3097 


455 


40 


46 




47 


41 


86 


484 


38 


52 




48 


37 


75 


514 


37 


57 




49 


33 


64 


543 


35 


62 




50 


8.508 6030 


8.509 3053 


1.65573 


2.3234 


6.6368 




51 


26 


42 


602 


32 


73 




52 


22 


31 


632 


31 


79 




53 


19 


20 


661 


29 


84 




54 


15 


8.509 3010 


691 


28 


89 




55 


11 


8.509 2999 


721 


26 


6.6395 




56 


08 


88 


750 


24 


6.6400 




57 


04 


77 


780 


23 


05 




58 


8.506 6000 


66 


809 


21 


11 




59 


8.506 5997 


55 


839 


20 


16 




.60 


8.506 5993 


8.509 2944 


1.65869 


2. 3218 


6.6422 7.605 






Rnll 01 A 


AO 1* 
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Table 20. — Geodetic nosilion computation* — Continued. 



LATITUDE 61°. 



Lat. 


log A 
diff.l'"=-0.06 


logB 
diff.1^-0.18 


logC 
diff.l"=+0.50 


loeD 
diff.1^-0.03 


logE 
diff.l*=+0.09 


lo*F 
diff.lCK---4.0 


o / 
61 00 


8.508 5993 


8.509 2944 


1.65869 


2.3218 


6.6422 


7.605 


1 


89 


33 


898 


17 


27. 




2 


86 


22 


928 


15 


32 




3 


82 


11 


958 


13 


38 




4 


79 


5.509 2900 


1.65987 


12 


43 




05 


75 


8.509 2889 


1.66017 


10 


48 




6 


71 


78 


047 


09 


54 




7 


68 


67 


076 


07 


59 




8 


64 


56 


106 


06 


65 




9 


60 


46 


136 


04 


70 




10 


8.508 5957 


8.509 2835 


1.66166 


2.3202 


6.6476 




11 


53 


24 


195 


2.3201 


81 




12 


49 


13 


225 


2.3199 


87 




13 


46 


8. 509 2802 


255 


98 


92 




14 


42 


8.509 2791 


285 


96 


6.6497 




15 


39 


80 


315 


94 


6.6503 




16 


35 


69 


344 


93 


08 




17 


31 


58 


374 


91 


14 




18 


28 


48 


404 


90 


19 




19 


24 


37 


434 


88 


25 




20 


8. 508 5920 


8.509 2726 


1.66464 


2. 3186 


6.6530 


7.597 


21 


17 


15 


494 


85 


36 




22 


13 


8.509 2704 


524 


83 


41 




23 


10 


8.509 2693 


553 


81 


46 




24 


06 


83 


583 


80 


52 




25 


8.508 5902 


72 


613 


78 


57 




26 


8.508 5899 


61 


643 


77 


63 




27 


95 


50 


673 


75 


68 




28 


92 


39 


703 


73 


74 




29 


88 


28 


733 


72 


79 




30 


8.508 5884 


8.509 2618 


1.66763 


2.3170 


6.6585 




31 


81 


8.509 2607 


793 


68 


90 




32 


77 


8.509 2596 


823 


67 


6.6596 


L 


33 


74 


85 


853 


65 


6.6601 


\ 


34 


70 


74 


883 


64 


07 




&*> 


66 


64 


913 


62 


12 




36 


63 


53 


943 


60 


18 




37 


59 


42 


1.66973 


58 


23 




38 


56 


31 


1.67003 


57 


29 




39 


52 


20 


033 


55 


34 




40 


8.508 5848 


8.509 2510 


1.67063 


2.3154 


6.6640 


7.589 


41 


45 


8. 509 2499 


094 


52 


45 




42 


41 


88 


124 


50 


51 




43 


38 


77 


154 


49 


56 




44 


34 


67 


184 


47 


62 




45 


30 


56 


214 


45 


67 




46 


27 


45 


244 


44 


73 




47 


23 


34 


274 


42 


78 




48 


20 


24 


305 


40 


84 




49 


16 


13 


335 


39 


89 




50 


8. 508 5813 


8.509 2402 


1.67365 


2.3137 


6.6695 




51 


09 


8. 509 2391 


395 


35 


6.6700 




52 


05 


81 


425 


34 


06 




53 


8.508 5802 


70 


456 


32 


12 




54 


8. 508 5798 


59 


486 


30 


17 




55 


95 


49 


516 


29 


23 




56 


91 


38 


547 


27 


28 




57 


88 


27 


577 


25 


34 




58 


84 


16 


607 


23 


39 


. 


59 


80 


8.509 2306 


637 


22 


45 




60 


8.508 5777 


8.509 2295 


1.67668 


2.3120 


6.6750 


7.58X 
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Table 20. — Geodetic position compilations — Continued. 



LATITUDE 62°. 



- ut. 


log A 


loffB 


logC 


logD 
diff.l'°=-0.03 


logE 
diff.l"=+0.09 


logF 


diff.l"=-0.06 


diff.l"=-0.18 


diff.l"=+0.51 


diff.l0'=-4.2 


o / 
62 00 


8.508 5777 


8.509 2296 


1.67668 


2. 3120 


• 

6.6750 


7.581 


1 


73 


84 


698 


18 


56 




2 


70 


74 


728 


17 


61 




3 


66 


63 


759 


15 


67 




4 


63 


52 


789 


13 


73 




1 05 


59 


42 


820 


12 


78 




6 


55 


31 


850 


10 


84 




7 


52 


20 


880 


08 


89 




1 8 


48 


8.509 2210 


911 


06 


6.6795 




9 


45 


8. 509 2199 


941 


05 


6.6801 




10 


8.508 5741 


8.509 2188 


1.67972 


2.3103 


6.6806 




11 


38 


78 


1.68002 


01 


12 




12 


34 


67 


033 


2.3100 


17 




13 


30 


56 


063 


2.3098 


23 




14 


27 


46 


094 


96 


29 




15 


24 


35 


124 


94 


34 




16 


20 


25 


155 


93 


40 




17 


16 


14 


185 


91 


45 




18 


13 


8.509 2103 


216 


89 


61 




19 


09 


8.509 2093 


246 


87 


57 


. 


20 


8.508 5706 


8.509 2082 


1.68277 


2.3086 


6.6862 


7.573 


21 


8.508 5702 


71 


307 


84 


68 




22 


8.508 5699 


61 


338 


82 


73 




23 


95 


50 


369 • 


80 


79 




24 


92 


40 


399 


79 


85 




25 


88 


29 


430 


77 


90 




26 


85 


19 


461 


75 


6.6896 




27 


81 


8.509 2008 


491 


74 


6.6902 




28 


78 


8.509 1997 


522 


72 


07 




29 


74 


87 


553 


70 


13 




30 


8.508 5671 


8.509 1976 


1.68583 


2.3068 


6. 6919 




31 


67 


66 


614 


66 


24 




32 


64 


55 


645 


65 


30 




' 33 


60 


45 


675 


63 


36 




34 


56 


34 


706 


61 


41 




35 


53 


23 


737 


59 


47 




36 


49 


13 


768 


58 


53 




37 


46 


8.509 1902 


799 


56 


58 




38 


42 


8.509 1892 


829 


54 


64 




39 


39 


81 


860 


52 


70 





40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 



8.508 5635 
32 
28 
25 
21 

18 
14 
11 
07 
04 

8.508 5600 

8.508 5597 

93 

90 

86 

83 
80 
76 
73 



8.508 5566 



8.509 1871 
60 
50 
39 
29 

18 

8.609 1808 

8.509 1797 

87 

76 

8.509 1766 
55 
45 
34 
24 

14 

8.509 1703 

8.509 1693 

82 

72 

8.509 1661 



1.68891 

922 

953 

1.68984 

1.69014 

046 
076 
107 
138 
169 

1.69200 
231 
262 
293 
324 

355 
386 
417 
448 
479 

1.69510 



2.3060 
49 
47 
45 
43 

42 
40 
38 
36 
34 

2.3033 
31 

29 
27 
25 

23 
22 
20 

18 
16 

2.3014 



6.6975 
81 
87 
92 

6.6998 

6.7004 
09 
15 
21- 
26 

6.7032 
38 
44 
49 
55 

61 
67 
72 

78 
84 

6.7089 



7.564 



7.556 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 68°. 



Lat. 


log A 
diff.l"=-0.06 


lo*B 
diff.l"- -0.17 


logC 
diff.l"=+0.52 


logD 
diff.l'"=-0.03 


log E log F 
diff.l»=+0.10 dltt.W=-< 


1.5 


o / 
63 00 


8.508 5566 


8. 509 1661 


1.69510 


2.3014 


6.7089 7.556 




1 


62 


51 


541 


13 


6.7095 




2 


59 


40 


572 


11 


6.7101 




3 


55 


30 


603 


09 


07 




4 


52 


20 


635 


07 


12 




05 


48 


8.509 1609 


666 


05 


18 




6 


45 


8.509 1599 


697 


03 


24 




7 


41 


88 


728 


02 


30 




8 


38 


78 


759 


2.3000 


35 




9 


34 


68 


791 


2.2998 


41 




10 


8.508 5531 


8.509 1557 


1.69822 


2.2996 


6.7147 




11 


27 


47 


853 


94 


53 




12 


24 


36 


884 


92 


59 




13 


20 


26 


915 


90 


64 




14 


17 


16 


947 


89 


70 




15 


14 


8.509 1505 


1.69978 


87 


76 




16 


10 


8.509 1495 


1.70009 


85 


82 




17 


07 


85 


041 


83 


88 




18 


03 


74 


072 


81 


93 




19 


8.508 5500 


64 


103 


79 


6. 7199 




20 


8.508 5496 


S.509 1464 


1.70135 


2.2977 


6.7205 7.547 




21 


93 


43 


166 


75 


11 




22 


89 


33 


197 


74 


17 




23 


86 


23 


229 


72 


22 




24 


83 


12 


260 


70 


28 




25 


79 


8.509 1402 


292 


68 


34 




26 


76 


8.509 1392 


323 


66 


40 




27 


72 


81 


355 


64 


46 




28 


69 


71 


386 


62 


51 




29 


65 


61 


417 


60 


57 




30 


8. 508 5462 


M.509 1350 


1.70449 


2. 2958 


6.7263 




31 


58 


40 


480 


57 


69 




32 


55 


30 


512 


55 


76 




33 


52 


19 


544 


53 


81 




34 


48 


8.509 1309 


575 


51 


86 




35 


45 


8. 509 1299 


607 


49 


92 




36 


41 


89 


638 


47 


6.7298 




1 37 


38 


78 


670 


45 


6.7304 




38 


34 


68 


701 


43 


10 




39 


31 


58 


733 


41 


16 




40 


8.508 5428 


8.509 1248 


1.70765 


2.2939 


6.7322 7.638 




41 


24 


37 


796 


37 


28 




42 


21 


27 


828 


36 


33 




43 


17 


17 


860 


34 


39 




44 


14 


8.509 1207 


891 


32 


46 




45 


11 


8.509 1196 


923 


30 


51 




46 


07 


86 


955 


28 


57 




47 


04 


76 


1.70986 


26 


63 




48 


8.508 5400 


66 


1.71018 


24 


69 




49 


8. 508 5397 


55 


050 


22 


75 




50 


8. 508 5394 " 


8.509 1145 


1.71082 


2.2920 


6.7381 




51 


90 


35 


114 


18 


86 




52 


87 


25 


145 


16 


92 




53 


83 


15 


177 


14 


6.7398 




54 


80 


8.509 1104 


209 


12 


s 6.7404 




55 


77 


8.509 1094 


241 


10 


10 




56 


73 


84 


273 


08 


16 




57 


70 


74 


305 


06 


22 




58 


66 


64 


337 


04 


28 




59 


63 


54 


368 


02 


84 

« 




60 


8.508 5360 


8.509 1043 


1.71400 


2.2901 


6.7440 7.629 
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Table 20. — Geodetic, position computation* — Continued. 



LATITUDE 64°. 



Lat. 



64 00 
1 
2 
3 
4 

06 

6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 



log A log B log C log D log E log P 

diff. l*=-0.06 diff. l''=-0.17 diff. l#=+0.54 difl. F=-0.03 diflf. l'^-^O.lO diff. l(K=-4.7 



8.506 5360 
56 
53 
49 
46 

43 
39 
36 
33 
29 

8.508 5326 
22 
19 
16 
12 

09 

06 

8.508 5302 

8.508 5299 

96 

8.508 5292 
89 
85 
82 
79 

75 
72 
69 
65 
62 

8.508 5259 
55 
52 
49 
45 

42 
39 
35 
32 
29 

8.508 5225 
22 
19 
15 
12 

09 

05 

8.508 5202 

8.508 5199 

95 

8.508 5192 
89 
86 
82 
79 

76 
72 
69 
66 
62 

8.608 5159 



8.509 1043 
33 
23 
13 

8.509 1003 

8.509 0993 
82 
72 
62 
52 

8.509 0942 
32 
22 
12 

8.509 0902 

8.509 0891 
81 
71 
61 
51 

8.509 0841 
31 
21 
11 

8.509 0801 

8.509 0791 
81 
71 
61 
51 

8.509 0741 
31 
21 
11 

8.509 0701 

8. 509 0691 
81 
71 
61 
51 

8.509 0641 
31 
21 
11 

8.509 0601 

8.509 0591 
81 
71 
61 
51 

8.509 0541 
31 
21 
11 

8.509 0501 

8. 509 0491 
82 
72 
62 
52 

8.509 0442 



1.71400 
432 
464 
496 
528 

560 
592 
624 
656 
688 

1.71720 
752 
785 
817 
849 

881 

913 

945 

1.71977 

1.72010 

1.72042 
074 
106 
139 
171 

203 
235 
268 
300 
332 

1.72365 
397 
430 
462 
495 

527 
559 
592 
624 
657 

1.72689 
722 
755 

787 
820 

852 
885 
918 
950 
1.72983 

1.73016 
048 
081 
114 
146 

179 
212 
245 
278 
310 

1.73343 



2.2901 

2.2899 

97 

95 

93 

91 
89 

87 
85 
83 

2.2881 
79 
77 
75 
73 

71 
69 
67 
65 
63 

2.2861 
59 
57 
55 
53 

51 
49 
47 
45 
42 

2.2840 
38 
36 
34 
32 

30 
28 
26 
24 
22 

2. 2820 
18 
16 
14 
12 

10 
07 
05 
03 
2.2801 

2.2799 
97 
95 
93 
91 

89 

87 
84 
82 
80 

2.2778 



6.7440 
46 
52 
58 
63 

69 

75 
81 
87 
93 



7.529 



6. 
6. 



7499 

7505 

11 

17 

23 

29 
35 
41 
47 
53 



6.7569 
65 
71 

77 
83 

89 

6.7595 

6.7601 

07 

13 

6.7619 
25 
31 
37 
43 

49 
56 
62 

68 
74 

6.7680 

86 

92 

6.7698 

6.7704 

10 
16 
22 

28 
35 

6. 7741 
47 
53 
59 
65 

71 

77 

84 

90 

6.7796 

6.7802 



7.520 



7.511 



7.601 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 65°. 



Lat. 


log A 


logB 


log£ 


logD 


logE 


log] 
diff.l(K= 


diff.l''=-0.05 


diff.l""0.16 


diff.l"=+0.56 diff.l"=- 0.04 


diff.l"=+0.10 


o / 
65 00 


8.508 5159 


8.509 0442 


1.73343 


2.2778 


6.7802 


7.& 


1 


56 


32 


376 


76 


08 




2 


52 


22 


409 


74 


14 




3 


49 


12 


442 


72 


20 




4 


46 


8.509 0402 


475 


70 


27 




05 


43 


8.509 0393 


508 


68 


33 




6 


39 


83 


541 


65 


39 




7 


36 


73 


574 


63 


45 




8 


33 


63 


607 


61 


51 




9 


30 


53 


640 


59 


57 




10 


8.508 5126 


8.509 0844 


1.73673 


2.2757 


6.7864 




11 


23 


34 


706 


55 


70 




12 


20 


24 


739 


53 


76 




13 


17 


14 


772 


50 


82 




14 


13 


8.509 0304 


805 


48 


88 




15 


10 


8.509 0295 


838 


46 


6.7896 




16 


07 


85 


871 


44 


6.7901 




17 


03 


75 


904 


42 


07 




18 


8.508 5100 


65 


937 


40 


13 




19 


8.508 5097 


55 


1.73970 


38 


19 




20 


8.508 5094 


8.509 0245 


1.74004 


2.2735 


6.7926 


7.41 


21 


90 


36 


037 


33 


32 




22 


87 


26 


070 


31 


38 




23 


84 


16 


103 


29 


44 




24 


81 


8.509 0206 


136 


27 


51 




25 


77 


8.509 0197 


170 


24 


57 




26 


74 


87 


203 


22 


63 




27 


71 


77 


236 


20 


69 




28 


68 


67 


270 


18 


76 




29 


64 


57 


303 


16 


82 




30 


8.508 5061 


8.509 0148 


1.74336 


2.2714 


6.7988 




31 


58 


38 


370 


11 


6.7994 




32 


54 


28 


403 


09 


6.8001 




33 


51 


18 


436 


07 


07 




34 


48 


8.509 0109 


470 


05 


13 




35 


45 


8.509 0099 


503 


03 


19 




36 


41 


89 


537 


2.2700 


26 




37 


38 


80 


570 


2.2698 


32 




38 


35 


70 


604 


96 


38 




39 


32 


60 


637 


94 


44 




40 


8.508 5029 


8. 509 0051 


1.74670 


2.2692 


6.8051 


7.4* 


41 


25 


41 


704 


89 


57 




42 


22 


31 


738 


87 


63 




43 


19 


22 


771 


85 


70 




44 


16 


12 


805 


83 


76 




45 


13 


8.509 0002 


838 


80 


82 




46 


09 


8.508 9993 


872 


78 


89 




47 


06 


83 


906 


76 


6.8095 




48 


03 


73 


939 


74 


6. 8101 




49 


8.508 5000 


64 


1.74973 


72 


07 




50 


8.508 4996 


8.508 9954 


1.75007 


2.2669 


6. 8114 




51 


93 


44 


040 


67 


20 




52 


90 


35 


074 


65 


27 




53 


87 


25 


108 


63 


33 




54 


84 


15 


142 


60 


39 




55 


80 


8.508 9906 


175 


58 


46 




56 


77 


8. 508 9896 


209 


56 


52 




57 


74 


87 


243 


53 


58 




58 


71 


77 


277 


51 


65 




59 


68 


67 


311 


49 


71 




60 


8.508 4964 


8.508 9858 


1.75344 


2.2647 


6.8177 


7.47 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 66°. 





Lat. 


*, L°* A 


M logB 


logC 


logD 


log E log F 
diff. 1"=. +0.11 diff.10^3-5.3 




diff. 1»= -0.06 


diff. 1*=. -0.16 


diff. 1"= +0.57 difl. l»=-0.04 


1 


O / 

66 00 


8.508 4964 


8.508 9858 


1.75344 


2.2647 


6.8177 7.471 


/ 1 


61 


48 


378 


44 


84 


/ 2 


58 


39 


412 


42 


90 


/ 3 


55 


29 


446 


40 


6.8196 


/ 4 


52 


20 


480 


38 


6.8203 


/ 06 


48 


10 


514 


35 


09 


/ 6 


45 


8.508 9801 


548 


33 


16 


/ 7 


42 


8.508 9791 


582 


31 


22 


/ 8 


39 


82 


616 


28 


28 


/ 9 


36 


72 


650 


26 


35 


10 


8.508 4933 


8.508 9762 


1.75684 


2.2624 


6.8241 


11 


29 


53 


718 


22 


48 


12 


26 


43 


752 


19 


54 


IS 


23 


34 


786 


17 


61 


14 


20 


24 


820 


15 


67 


15 


17 


14 


854 


12 


73 


16 


13 


8.508 9705 


889 


10 


80 


17 


10 


8.508 9696 


923 


08 


86 


18 


07 


86 


967 


06 


93 


19 


04 


77 


1.75991 


03 


6.8299 


20 


8.508 4901 


8.508 9667 


1.76026 


2.2601 


6.8306 7.461 


21 


8.508 4898 


58 


060 


2.2698 


12 


22 


95 


48 


094 


96 


19 


23 


91 


39 


128 


94 


25 


24 


88 


29 


163 


91 


31 


25 


85 


20 


197 


89 


38 


26 


82 


11 


231 


87 


44 


27 


79 


8.508 9601 


266 


84 


51 


28 


76 


8.508 9592 


300 


82 


57 


29 


73 


82 


334 


80 


64 


30 


8.508 4869 


8.508 9573 


1.76369 


2.2678 


6.8370 


31 


66 


63 


403 


75 


77 


32 


63 


54 


438 


73 


83 


33 


60 


44 


472 


70 


90 


34 


57 


35 


507 


68 


6.8396 


35 


54 


25 


541 


66 


6.8403 


[ 36 


50 


16 


576 


63 


09 


37 


47 


8.508 9507 


610 


61 


16 


38 


44 


8.508 9497 


645 


59 


22 


39 


41 


88 


679 


56 


29 


40 


8.508 4838 


8.508 9478 


1. 76714 


2.2554 


6.8436 7.450 


41 


35 


69 


749 


51 


42 


42 


32 


60 


783 


49 


49 


43 


29 


51 


818 


47 


55 


44 


26 


41 


853 


44 


62 


45 


22 


32 


887 


42 


68 


46 


19 


23 


922 


39 


75 


47 


16 


13 


957 


37 


81 


48 


13 


8.508 9404 


1.76991 


35 


88 


49 


10 


8.508 9395 


1.77026 


32 


6.8496 


50 


8.508 4807 


8.508 9385 


1.77061 


2.2530 


6.8501 


51 


04 


76 


096 


27 


08 


52 


8.508 4801 


66 


131 


25 


14 


53 


8.508*4797 


57 


166 


23 


21 


54 


94 


48 


200 


20 


27 


55 


91 


38 


236 


18 


34 


56 


88 


29 


270 


15 


41 


57 


85 


20 


305 


13 


47 


58 


82 


10 


340 


11 


54 


59 


79 


8.508 9301 


375 


08 


60 




60 


8.508 4776 


8.508 9292 


1.77410 


2.2506 


6.8667 7.440 
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Table 20. — Geodetic portion computations — Continued. 



LATITUDE 67°. 



Lat. 


mm log A 


logB 
diff. 1^-0.15 


logC 
diff.l»=+0.59 


logD 
diff.1'^-0.04 


logE 


logF 


diff.l»— 0.05 


dlff.l»=+0.11 diff.l0 / =-5.6 


o / 

67 00 


8.508 4776 


8.508 9292 


1.77410 


2.2606 


6.8567 


7.440 


1 


78 


83 


445 


08 


74 




2 


70 


78 


480 


2.2501 


80 




3 


66 


64 


515 


2.2498 


87 


■ 


4 


63 


55 


550 


96 


6.8694 




05 


60 


46 


585 


93 


6.8600 




6 


57 


36 


620 


91 


07 




7 


54 


27 


656 


89 


14 




8 


51 


18 


691 


86 


20 




9 


48 


8.508 9206 


726 


84 


27 




10 


8.508 4745 


8.508 9199 


1.77761 


2.2481 


6.8634 




11 


42 


90 


796 


79 


40 




12 


39 


81 


831 


76 


47 




13 


86 


72 


867 


74 


64 




14 


83 


62 


902 


71 


60 




15 


30 


53 


937 


69 


67 




16 


26 


44 


1.77973 


66 


74 




17 


23 


35 


1.78008 


64 


80 




18 


20 


26 


043 


61 


87 




19 


17 


16 


079 


59 


6.8694 




20 


8.508 4714 


8.508 9107 


1.78114 


2.2456 


6.8700 


7.429 


21 


11 


8.508 9098 


149 


54 


07 




22 


08 


89 


185 


51 


14 




23 


05 


80 


220 


49 


20 




24 


8.508 4702 


71 


256 


46 


27 




25 


8.508 4699 


62 


291 


44 


34 




26 


96 


52 


327 


41 


41 




27 


93 


43 


362 


39 


47 




28 


90 


34 


398 


36 


64 




29 


87 


25 


433 


84 


61 




30 


8.508 4684 


8.508 9016 


1.78469 


2.2431 


6.8768 




31 


81 


8.508 9007 


505 


29 


74 




32 


78 


8.508 8998 


540 


26 


81 




33 


75 


88 


576 


24 


88 




34 


72 


79 


612 


21 


6.8795 




35 


68 


70 


647 


19 


6.8802 




36 


65 


61 


683 


16 


08 




37 


62 


52 


719 


14 


15 




38 


59 


43 


755 


11 


22 




39 


56 


34 


790 


09 


29 




40 


8.508 4653 


8.508 8925 


1.78826 


2.2406 


6.8835 


7.418 


41 


50 


16 


862 


03 


42 




42 


47 


8.508 8907 


898 


2.2401 


49 




43 


44 


8.508 8898 


934 


2.2398 


56 




44 


41 


89 


1.78970 


96 


63 




45 


38 


80 


1.79006 


93 


70 




46 


35 


71 


042 


91 


76 




47 


32 


62 


078 


88 


83 




48 


29 


53 


114 


86 


90 




49 


26 


44 


150 


83 


6.8897 




50 


8.508 4623 


8.508 8834 


1.79186 


2.2380 


6.8904 




61 


20 


25 


222 


78 


10 




52 


17 


16 


258 


75 


17 




53 


14 


8.508 8807 


294 


73 


24 




54 


11 


8.508 8798 


330 


70 


31 




55 


08 


89 


366 


67 


38 




56 


05 


80 


402 


65 


45 




57 


8.508 4602 


71 


438 


62 


62 




58 


8.508 4599 


62 


474 


60 


59 




59 


. 96 


54 


511 


57 


65 




60 


8.508 4593 


8.508 8745 


1.79547 


2.2354 


6.8972 


7.406 
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Table 20. — Geodetic position computation* — Continued. 



LATITUDE 68°. 





Lat 


lqffA 
dlfl. 1^-0.05 


lqgB 
dlff.l"*— 0.15 


lQgC 
diff.l»=+0.62 


loeD 
diff.1^-0.4 


logE 
diflf. 1^+0.12 


1<«F 
diff.l<K=-5.9 




O / 

68 00 


8.508 4503 


8.508 8745 


1.79547 


2.2354 


6.8972 


7.406 


1 


90 


36 


583 


52 


79 




2 


87 


27 


620 


49 


86 




8 


84 


18 


656 


47 


6.8993 




4 


81 


09 


692 


44 


6.9000 




/ « 


78 


8.508 8700 


728 


41 


07 




/ 6 


76 


8.508 8691 


765 


39 


14 




1 7 


73 


82 


801 


36 


21 




1 8 


70 


73 


838 


33 


28 




9 


67 


64 


874 


31 


35 

• 




10 


8.508 4564 


8.508 8656 


1.79911 


2.2328 


6.9042 




11 


61 


47 


947 


26 


48 




12 


58 


38 


1.79984 


28 


55 




13 


55 


29 


1.80020 


20 


62 




14 


52 


20 


067 


18 


69 




15 


49 


11 


093 


16 


76 




16 


46 


8.508 8602 


130 


12 


83 




17 


43 


8.508 8593 


166 


10 


90 




18 


40 


84 


203 


07 


6.9097 




19 


37 


75 


240 


04 


6.9104 




20 


8.506 4534 


8.508 8566 


1.80276 


2.2302 


6.9111 


7.395 


21 


31 


58 


313 


2.2299 


18 




22 


28 


49 


350 


96 


25 




23 


25 


40 


387 


94 


32 




24 


22 


31 


423 


91 


39 




25 


19 


22 


460 


88 


46 




26 


16 


13 


497 


86 


53 




27 


13 


8.508 8505 


534 


83 


60 




28 


10 


8.508 8496 


571 


80 


67 




29 


07 


87 


608 


77 


74 




30 


8.508 4504 


8.508 8478 


1.80645 


2.2275 


6.9181 




31 


8.508 4501 


69 


682 


72 


88 




32 


8.508 4499 


60 


719 


69 


6.9195 




33 


96 


52 


756 


67 


6.9203 




34 


93 


43 


793 


64 


10 




35 


90 


34 


830 


61 


17 




36 


87 


25 


867 


58 


24 




87 


84 


17 


904 


56 


31 




38 


81 


8.508 8408 


941 


53 


38 




39 


78 


^8. 508 8399 


1.80978 


50 


45 


7.383 


40 


8.508 4475 


8.508 8390 


1.81015 


2.2248 


6.9252 


■ 


41 


72 


82 


052 


45 


59 




42 


70 


73 


089 


42 


66 




43 


67 


64 


127 


39 


73 




44 


64 


56 


164 


36 


80 




45 


61 


47 


201 


34 


88 




46 


58 


38 


239 


31 


6.9295 




47 


55 


30 


276 


28 


6.9302 




48 


52 


21 


313 


26 ' 


09 




49 


49 


12 


350 


23 


16 




50 


8.508 4446 


8.508 8303 


1.81388 


2.2220 


6.9323 


• 


51 


43 


8.508 8295 


425 


17 


30 




52 


40 


86 


463 


14 


37 




53 


38 


77 


500 


12 


45 




54 


35 


68 


538 


09 


52 




55 


32 


60 


675 


06 


59 




56 


29 


51 


613 


03 


66 




67 


26 


43 


650 


2.2201 


73 




58 


23 


34 


688 


2.2198 


80 




59 


20 


25 


726 


95 


88 




| 60 


8.608 4417 


8.508 8217 


1.81763 


2.2192 


6.9395 


7.371 
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Table 20. — Geodetic position amputation* — Continued. 

LATITUDE 69°. 



Lat. 


loe A 
diff. 1^-0.06 


log B 
diff. l''=-0.14 


log C 


log D 


log E 
diff. 1»= +0.12 


log F 


diff. 1"= +0.64 diff. 1»= -0.05 


diff. 10*= 


o / 
69 00 


8.608 4417 


8. 508 8217 


1.81763 


2.2192 


6.9396 


7.3T 


1 


14 


08 


801 


89 


6.9402 




2 


12 


8.508 8200 


838 


87 


09 




3 


09 


8.508 8191 


876 


84 


16 




4 


06 


82 


914 


81 


24 




06 


03 


74 


952 


78 


31 




6 


8.508 4400 


65 


1.81989 


75 


38 




7 


8.508 4397 


57 


1.82027 


72 


46 




8 


94 


48 


065 


70 


52 




9 


92 


39 


103 


67 


60 




10 


8.508 4389 


8.508 8131 


1.82141 


2.2164 


6.9467 




11 


86 


22 


179 


61 


74 




12 


83 


14 


217 


58 


82 




13 


80 


8.508 8105 


265 


55 


89 




14 


77 


8.608 8096 


293 


53 


6.9496 




15 


74 


88 


330 


50 


6.9503 




16 


71 


79 


369 


47 


11 




17 


69 


71 


407 


44 


18 




18 


66 


62 


445 


41 


25 




19 


63 


54 


483 


38 


32 




20 


8.508 4360 


8.508 8045 


1.82621 


2.2136 


6.9540 


7.86* 


21 


57 


37 


559 


33 


47 




22 


55 


28 


597 


30 


54 




23 


52 


20 


636 


27 


62 




24 


49 


11 


674 


24 


69 




25 


46 


8.508 8003 


712 


21 


76 




26 


43 


8.508 7994 


750 


18 


84 




27 


40 


86 


789 


15 


91 




28 


37 


77 


827 


12 


6.9598 




29 


35 


69 


865 


10 


6.9606 




30 


8.508 4332 


8.508 7960 


1.82904 


2.2107 


6.9613 




31 


29 


52 


942 


04 


20 




32 


26 


43 


1.82981 


2.2101 


28 




33 


23 


35 


1.83019 


2.2098 


35 


• 


34 


21 


26 


058 


95 


42 




35 


18 


18 


096 


92 


50 




36 


15 


09 


135 


89 


57 




37 


12 


8. 508 7901 


173 


86 


65 




38 


09 


8. 508 7893 


212 


83 


72 




39 


06 


84 


250 


80 


79 




40 


8.508 4304 


8. 508 7876 


1.83289 


2.2078 


6.9687 


7.34( 


41 


8.508 4301 


67 


328 


75 


6.9694 




42 


8.508 4298 


59 


366 


72 


6.9702 




43 


95 


51 


■ 405 


69 


09 




44 


93 


42 


444 


66 


16 




45 


90 


34 


483 


63 


24 




46 


87 


26 


521 


60 


31 




47 


84 


17 


560 


57 


39 




48 


81 


09 


599 


54 


46 




49 


79 


8.508 7801 


638 


51 


54 




50 


8. 508 4276 


8.508 7792 


1.83677 


2.2048 


6.9761 




51 


73 


84 


716 


45 


69 




52 


70 


75 


755 


42 


76 


. 


53 


67 


67 


794 


39 


84 




54 


65 


59 


833 


36 


91 




55 


62 


50 


872 


33 


6.9799 




56 


59 


42 


911 


30 


6.9806 




57 


56 


34 


950 


27 


14 




58 


54 


25 


1.83989 


24 


21 




59 


51 


17 


1.84028 


21 


29 




60 


8.508 4248 


8.508 7709 


1.84068 


2.2018 


6.9836 


7.333 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 70°. 





Lat. 


a log A 


logB 


logC 


logD 


log E log F 






diff.l"=-0.04 diff. 1"=-0.14 diff.l"=+0.67 


diff.l"=-0.05 


diff.l"=+0.13 diff.lO'=- 


6.7 




o / 

70 00 


8.508 4248 


8.508 7709 


1.84068 


2.2018 


6.9836 7.333 




1 1 


45 


8.608 7701 


107 


15 


44 




2 


43 


8.508 7692 


146 


12 


51 




3 


40 


84 


186 


09 


59 




1 4 


37 

* 


76 


226 


06 


66 




I 05 


34 


68 


264 


03 


74 




I 6 


32 


59 


303 


2.2000 


81 




7 


29 


51 


343 


2.1997 


89 




8 


26 


43 


382 


94 


6.9896 




9 


23 


35 


421 


91 


6.9904 




10 


8.508 4221 


8.508 7626 


1.84461 


2.1988 


6.9912 




11 


18 


18 


600 


85 


19 




12 


15 


10 


640 


82 


27 




13 


12 


8.508 7602 


579 


79 


34 




14 


10 


' 8.508 7594 


619 


76 


42 




15 


07 


86 


668 


73 


50 




16 


04 


78 


698 


70 


57 




17 


8.508 4201 


69 


738 


66 


65 




18 


8.508 4199 


61 


778 


63 


73 




19 


96 


52 


817 


60 


80 




20 


8.508 4193 


8.508 7644 


1.84857 


2.1957 


6.9988 7.320 




21 


90 


36 


897 


54 


6.9995 




22 


88 


28 


937 


51 


7.0003 




23 


85 


20 


1.84976 


48 


11 




24 


82 


12 


1.85016 


46 


18 




25 


80 


8.508 7504 


056 


42 


26 




26 


77 


8.508 7495 


096 


39 


34 




27 


74 


87 


136 


36 


41 




28 


71 


79 


176 


33 


49 




29 


69 


71 


216 


29 


57 




30 


8.508 4166 


8.508 7462 


1.85256 


2.1926 


7.0064 




31 


63 


54 


296 


23 


72 




32 


60 


46 


336 


20 


80 




33 


58 


38 


376 


17 


88 




34 


55 


30 


416 


14 


7.0095 




' 35 


52 


22 


456 


11 


7.0103 




36 


50 


14 


497 


08 


11 




37 


47 


8.508 7406 


537 


04 


19 




38 


44 


8.508 7398 


577 


2.1901 


26 




39 


42 


90 


618 


2.1898 


34 




40 


8. 508 4139 


8.508 7382 


1.85658 


2. 1895 


7.0142 7.307 




41 


36 


74 


698 


92 


60 




42 


34 


66 


739 


89 


57 




43 


31 


68 


779 


85 


65 




44 


28 


50 


819 


82 


73 




45 


26 


42 


860 


79 


81 




46 


23 


34 


900 


76 


88 




47 


20 


26 


941 


73 


7.0196 




48 


18 


18 


1.85981 


70 


7.0204 




49 


15 


10 


1.86022 


66 


12 




50 


8.508 4112 


8.508 7302 


1.86063 


2.1863 


7.0220 




51 


10 


8.508 7294 


103 


60 


27 




52 


07 


86 


144 


57 


36 




53 


04 


77 


185 


64 


43 




54 


8.508 4101 


69 


225 


50 


51 




55 


8.508 4099 


61 


266 


47 


59 




56 


96 


53 


307 


44 


67 




57 


93 


46 


348 


41 


75 




58 


91 


38 


389 


38 


82 




59 


88 


30 


430 


34 


90 




1_ 


60 


8.508 4086 


8.608 7222 


1.86470 


2.1831 


7.0298 7.293 
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Table 20. — Geodetic position computations — Continued. 



LATITUDE 71°. 



Lat. 


«_ lo & A 


« logB 


logc 


lqgD 
Iff. F=-0.05 


log E log F 
diff. 1"= +0.13 diff. 10*= - 7.2 


diff.l"=-0.04 


diff.l"=-0.1S 


diff.l''=+0.70 d 


o / 
71 00 


8.608 4086 


8.608 7222 


1.86470 


2.1831 


7.0296 7.293 


1 


83 


14 


511 


28 


7.0306 


2 


80 


8.508 7206 


552 


26 


14 


3 


78 


8.508 7198 


593 


21 


22 


4 


75 


90 


634 


18 


30 


05 


72 


82 


675 


15 


38 


6 


70 


74 


717 


12 


46 


7 


67 


66 


758 


08 


54 


8 


64 


58 


799 


06 


62 


9 


62 


50 


840 


2.1802 


70 


10 


8.608 4069 


8.508 7142 


1.86881 


2.1799 


7.0378 


11 


67 


34 


923 


95 


85 


12 


54 


27 


1.86964 


92 


7.0393 


13 


51 


19 


1.87005 


89 


7.0401 


14 


49 


11 


046 


86 


09 


15 


46 


8.508 7103 


088 


82 


17 


16 


43 


8.508 7095 


129 


79 


25 


17 


41 


87 


171 


76 


33 


18 


38 


79 


212 


72 


41 


19 


36 


72 


264 


69 


49 


20 


8.508 4033 


8.508 7064 


1.87295 


2.1766 


7.0467 7.279 


21 


30 


66 


337 


62 


66 


22 


28 


48 


378 


69 


73 


23 


25 


40 


420 


56 


82 


24 


23 


S3 


462 


52 


90 


25 


20 


25 


503 


49 


7.0498 


26 


17 


17 


545 


46 


7.0506 


27 


15 


09 


687 


42 


14 


28 


12 


8.508 7002 


629 


39 


22 


29 


10 


8.508 6994 


671 


36 


30 


30 


8.508 4007 


8.508 6986 


1.87712 


2.1732 


7.0538 


31 


05 


78 


764 


29 


46 


32 


8.508 4002 


71 


796 


26 


54 


33 


8.508 3999 


63 


838 


22 


62 


34 


97 


55 


880 


19 


70 


35 


94 


47 


922 


16 


79 


36 


92 


40 


1.87964 


12 


87 


37 


89 


32 


1.88006 


09 


7.0695 


38 


86 


24 


049 


06 


7.0603 


39 


84 


16 


091 


2.1702 


11 


40 


8. 508 3981 


8.508 6908 


L 88133 


2.1699 


7.0619 7.266 


41 


79 


8.608 6901 


175 


95 


27 


42 


76 


8.608 6893 


217 


92 


36 


43 


74 


86 


260 


89 


44 


44 . 


71 


78 


302 


85 


52 


46 


68 


70 


344 


82 


60 


46 


66 


62 


387 


78 


68 


47 


63 


55 


429 


75 


77 


48 


61 


47 


472 


72 


85 


49 


58 


40 


514 


68 


7.0693 


50 


8.508 3966 


8.508 6832 


1.88667 


2.1665 


7.0701 


51 


53 


24 


699 


61 


09 


52 


51 


17 


642 


68 


18 


53 


48 


09 


685 


54 


26 


54 


46 


8.508 6802 


727 


61 


34 


55 


43 


8.508 6794 


770 


48 


42 


56 


41 


86 


818 


44 


51 


67 


38 


79 


865 


41 


69 


58 


36 


71 


898 


37 


67 


59 


33 


64 


941 


34 


75 


< 60 


8. 508 8930 


8.608 6756 


1.88984 


2.1630 


7.0784 7.260 
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Table of values of log sec J (^<p). 



Ap 


log sec i 

Ta 9 ) 


A? 


log sec I 

(A 9 ) 


I A «P 


log sec i 

(A 9 ) 


Ag> 


log sec \ 

Ta 9 ) 


1 
1 

i Ao 

1 


log sec i 

Ta 9 ) 


t 
10 


0.000 000 


28 


0.000 004 


1 

1 t 

46 


0.000 010 


64 


0.000 019 


t 
82 


0.000 031 


11 




29 


4 


47 


10 


65 


19 


83 


32 


12 




30 


4 


48 


11 


66 


20 


84 


32 


13 




31 


4 


49 


11 


67 


21 


85 


33 


14 




32 


5 


50 


11 


68 


21 


i 86 

i 


34 


15 




33 


5 


61 


12 


69 


22 


i 87 


35 


16 




34 


5 


52 


12 


70 


22 


1 88 


36 


17 




35 


6 


53 


13 


71 


23 


89 


36 


18 




36 


6 


54 


13 


72 


24 


90 


37 


19 


2 


37 


6 


55 


14 


73 


24 


91 


38 


20 


2 


38 


7 


56 


14 


74 


25 


! 92 


39 


21 


2 


39 


7 


67 


15 


75 


26 | 


: 93 


40 


22 


2 


40 


7 


58 


15 


76 


26 


94 


41 


23 


2 


41 


8 


59 


16 


77 


27 


95 


41 


24 


3 


42 


8 


60 


16 


78 


28 


96 


42 


25 


3 


43 


8 


61 


17 


79 


29 


97 


43 


26 


3 


44 


9 


62 


18 


80 


29 


98 


44 


27 


1 3 

1 


45 


9 


63 


18 


■_ 


30 


99 


45 





To convert: 






To convert: 


Meters to feet. 


Feet to meters. 


Kilometers to stat- 


Statute miles to 










ute miles. 




kilometers. 


1 = 


3.280 833 


1 = 


0.304 8006 


1 


= 0.621 3699 


1 


- 1.609 347 


2 


6.561 667 


2 


0. 609 6012 


2 


1.242 7399 


2 


3.218 694 


3 


9.842 500 


3 


0.914 4018 


3 


1.864 1098 


3 


4.828 042 


4 


13.123 333 


4 


1.219 2024 


4 


2.485 4798 


4 


6.437 389 


5 


16.404 166 


5 


1.524 0030 


5 


3. 106 8497 


5 


8.046 736 


6 


19.685 000 


6 


1.828 8037 


6 


3.728 2196 


6 


9.656 083 


7 


22.965 833 


7 


2.133 6048 


7 


4.349 5896 


7 


11.265 430 


8 


26.246 666 


8 


2.438 4049 


8 


4.970 9595 


8 


12.874 778 


9 


29.527 500 


9 


2.743 2055 


9 


5.592 3295 


9 


14.484 125 
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Table of corrections to longitude for difference in arc and sine. 



loga(-) 
3.876 


0.000 0001 2.385 


log 8 ( - 


)t&Z. **"<+> 


loga(-) 


fSln£ **"<+> 


4.871 


0.000 0098 


3.380 


5.172 


0.000 0392 


3.681 


4.026 


02 


2.535 


4.882 


103 


3.391 


5.178 


402 


3.687 


4.114 


03 


2.623 


4.892 


108 


3.401 


5.183 


412 


3.692 


4.177 


04 


2.686 


4.903 


114 


3.412 


5.188 


422 


3.697 


4.225 


05 


2.734 


4.913 


119 


3.422 


5.193 


433 


3.702 


4.266 


06 


2.774 


4.922 


124 


3.431 


5.199 


443 


3.708 


4.298 


07 


2.807 


4.932 


130 


3.441 


5.204 


453 


3.713 


4.327 


08 


2.836 


4.941 


136 


3.450 


5.209 


464 


3.718 


4.353 


09 


2.862 


4.950 


142 


3.459 


5.214 


474 


3.723 


4.376 


10 


2.885 


4.959 


147 


3.468 


5.219 


486 


3.728 


4.396 


11 


2.905 


4.968 


153 


3.477 


5.223 


497 


3.732 


4.415 


12 


2.924 


4.976 


160 


3.485 


6.228 


508 


3.737 


4.433 


13 


2.942 


4.985 


166 


3.494 


5.233 


519 


3.742 


4.449 


14 


2.958 


4.993 


172 


3.502 


5.238 


530 


3.747 


4.464 


15 


2.973 


5.002 


179 


3.511 


5.242 


541 


3.751 


4.478 


16 


2.987 


5.010 


186 


3.519 


5.247 


553 


3.756 


4.491 


17 


3.000 


5.017 


192 


3.526 


5.251 


565 


3.760 


4.503 


18 


3.012 


5.025 


199 


3.534 


5.256 


577 


3.765 


4.526 


20 


3.035 


5.033 


206 


3.542 


5.260 


588 


3.769 


4.548 


23 


3.057 


5.040 


213 


3.549 


5.266 


600 


3.774 


4.570 


25 


3.079 


5.047 


221 


3.556 


5.269 


613 


3.778 


4.591 


27 


3.100 


5.054 


228 


3.563 


5.273 


625 


3.782 


4.612 


30 


3.121 


5.062 


236 


3.571 


5.278 


637 


3.787 


4.631 


33 


3.140 


5.068 


243 


3.577 


5.282 


650 


3.791 


4.649 


36 


3.158 


5.075 


251 


3.584 


5.286 


663 


3.795 


4.667 


39 


3.176 


5.082 


259 


3.591 


5.290 


674 


3.799 


4.684 


42 


3.193 


5.088 


267 


3.597 


5.294 


687 


3.803 


4.701 


45 


3.210 


5.095 


275 


3.604 


5.299 


702 


3.808 


4.716 


48 


3.225 


5.102 


284 


3.611 


5.303 


716 


3.812 


4.732 


52 


3.241 


5.108 


292 


3.617 


5.307 


729 


3.816 


4.746 


56 


3.255 


5.114 


300 


3.623 


5.311 


743 


3.820 


4.761 


59 


3.270 


5.120 


309 


3.629 


5.315 


757 


3.824 


4.774 


63 


3.283 


5.126 


318 


3.635 


5.319 


771 


3.828 


4.788 


67 


3.297 


5.132 


327 


3.641 


5.323 


785 


3.832 


4.801 


71 


3.310 


5.138 


336 


3.647 


5.327 


800 


3.836 


4.813 


75 


3. 322 


5.144 


345 


3.653 


5.331 


814 


3.840 


4.825 


80 


3.334 


5. 150 


354 


3.659 


5.335 


829 


3.844 


4.834 


84 


3.343 


5.156 


364 


3.665 


5.339 


845 


3.848 


4.849 


89 


3.358 


5.161 


373 


3.670 


5.343 


861 


3.852 


4.860 


9-1 


3.369 


5.167 


383 


3.676 


5.347 


877 


3.856 



INVERSE SOLUTION. 

Having Latitudes and Longitudes op Two Points to Compute Azimuths and 

Distances. 

The following example shows the method of performing the opera- 
tion. The northernmost point should be used as the initial position, 
then all signs for (I), (II), and (III) are +, and for (IV) — . The 
value of A\ may be either + or — , but this sign need only be used 
in determining in which quadrant the azimuth angle a falls, i. e., the 
sign of tan a (12). An inspection of a rough plat of the positions 
will also determine this. The correction to Ak is found from a 
distance scaled off from the plat, ancl need not be very close. In 
(8) the term (I+II) 2 is the square of the difference of latitude A<p in 
seconds. Since (IV) is always small, log (I) in (8) may be taken as 
log of Aq> from (1). If cos a is smaller than sin ar, find s from 
log s cos a in (11). As a check on the work compute the second 
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position, using distance and azimuth found as above. The order of 
solution is shown by figures in parentheses. The cosines of latitudes 
are proportional to the intercepted parallels. 



Latitude = 9 = 38° 23' 27" .00 Given. 
9' = 37 45 09 .30 Given. 

A 9 = 38' 17" .70 

=2297" .70 (1) 
log A 9 - 3.3612933 
log C = 1.30360 
log 82 sin«tt = 8.75770 



log 



(II) 0.06130 (7) 

(II) =i".r 



.152 



logD' 
log (I + II)* 



2.3812 
6.7226 



log (HI) 9.1038 (8) 

III = 0" .13 

log E = 6.0711 

.ogS*sin2a = 8.7577 

log I = 3.3613 



log IV 
IV 

(ID 

(in) 
rv* 



8.1901 (9) 
-" .02 
+ 1.15" 
+ 0.13 
- .02 



Sum = + 1.26" (10) 
A 9 = 2297.70 

(I) = 2296.44 



Longitude = A = 104° 32' 48" .20 Given 
A' -- 104 49 05 .50 Given 



A A - 16' 17" .30 + 

= 977" .30 + (2) 
log A A - 2.9900279 

log a A correction = 4- 16 
log S (scaled distance) correction = - 99 

(apply with opposite sign) — 83 (3) 
log A A' = 2.9900362 (4) 
log A' = 8.5091750 (5) 
Sec 9' = 0.1020092 

8.6111842 (+) 
log A A' = 2.9900362 (+) 

log S sin a = 4.3788520 (+) (6) 
log S cos a = 4.8600742 (+) (11) 



sin 



cos a 



= tan a = 9.5287778 (12) 

log (I) =3.3610475 
log (B) = 8.5109733 



log S cos a = 4.8500742 (11) 
Azimuth = a = 18° 40' 10" .8 (13) 
log S sin a - 4.3788520 
log sin a - 9.5053013 



log distance = log S = 4.8735507 (14) 



GEOGRAPHIC TABLES AMD FORMULAS. 
Table 21. — lag m, for use in computing spherical exee 

[Computed for the Clarke spheroid of i860. 



Lit. 


Logm. 


UL 


Logm. 


CM. 


Logm. 


00 


i. mm 


25 


00 


1.40690 


50 


00 


1.40349 


30 


1.40695 


25 


30 


1.40586 


50 


30 


1.40344 


1 00 


1.40695 


26 


00 


1.40582 


51 


00 


1.40339 


1 30 


1.40694 


26 


30 


1.40578 


51 


30 


1.40334 


2 00 


1.40694 


27 


00 


1.40573 


62 


00 


1.40329 


2 30 


1.40694 


27 


30 


1.40.569 


52 


30 


1.40324 


3 00 


1.40693 


28 


00 


1.40565 


53 


00 


1.40319 


3 30 


1.40693 


28 


30 


1.40560 


511 


30 


1.40314 


4 00 


1.40692 


29 


00 


1.40.556 


54 


00 


1.40309 


4 30 


1.40691 


29 


30 


1. 40652 


54 


30 


1.40304 


5 00 


1.40690 


30 


00 


1.40548 


55 


00 


1.40299 


5 30 


1.40689 


30 


30 


1.40544 


65 


30 


1.40295 


6 00 


1.40688 


31 


00 


1.40539 


56 


00 


1.40290 


6 30 


1.40687 


31 


30 


1.40534 


56 


30 


1.40285 


7 00 


1.40686 


32 


00 


1.40530 


57 


00 


1.40280 


7 30 


1.40685 


32 


30 


1.40525 


57 


30 


1.40276 


8 00 


1.40683 


33 


00 


1.40520 


56 


00 


1.40271 


8 30 


1.40682 


33 


30 


1.40516 


56 


30 


1.40206 


9 00 


1.40680 


34 


00 


1.40511 


59 


00 


1.40262 


9 30 


1.40679 


34 


30 


1.40.506 


59 


30 


1.40257 


10 00 


1.40677 


85 


00 


1.40501 


60 


00 


1.40263 


10 30 


1.40675 


SB 


30 


1.40496 


60 


30 


1.40249 


11 00 


1.40673 


36 


00 


1.40491 


61 


00 


1.40244 


11 30 


1.40671 


36 


30 


1.40486 


61 


30 


1.40240 


12 00 


1.40669 


:>7 


00 


1.40482 


62 


00 


1.40235 


12 30 


1.40667 


SJ 


30 


1.40477 


62 


30 


1.40231 


13 00 


1.40665 


38 


00 


1.40472 


63 


(HI 


1.40227 


13 30 


1.40663 


:w 


30 


1.40467 




30 


1. 40223 


14 00 


1.40660 




00 


1.40462 


64 


00 


1. 40219 


14 30 


1.40658 


39 


30 


1.40457 


64 


30 


1. 40215 


15 00 


1.40655 


40 


00 


1.40452 


65 


00 


1. 40210 


15 30 


1. 40653 


40 


30 


1.40446 


65 


30 


1.40207 


16 00 


1.40650 


41 


00 


1.40441 


66 


(HI 


1.40203 


16 30 


1. 40647 


41 


30 


1.40436 


66 


30 


1.40199 


17 00 


1.40644 


42 


00 


i. 40431 


67 


00 


1. 40195 


17 30 


1.40642 


42 


30 


1.40426 


67 


30 


1.40192 


18 00 


1.40639 


43 


00 


1.40421 


68 


00 


1.40188 


18 30 


1.40636 


43 


30 


t. 40416 




30 


1.40185 


19 00 


1.40632 


-H 


00 


1.40411 


69 


00 


1.40181 


19 30 


1.40629 


44 


30 


1.40406 


69 


30 


1. 40178 


20 00 


1.40626 


45 


00 


1.40400 


70 


00 


1.40174 


20 30 


1.40623 


4.". 


30 


1.40395 


70 


30 


1.40171 


21 00 


1.40619 


46 


00 


1.40390 




00 


1.40168 


21 30 


1.40616 


46 


30 


1. 40385 


71 


30 


1.40164 


22 00 


1.40612 


47 


00 


1.40380 


72 


00 


1.40161 


22 30 


1.40608 


47 


30 


1. 40375 








23 00 


1.40605 


48 


00 


1.40369 








23 30 


1.40601 


48 


30 


1.40364 








24 00 


1.40597 


49 


00 


1.40359 








24 30 


1.40594 


49 


30 


1.40354 
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APPROXIMATE SPHERICAL EXCESS. 

of the triangle in square 



This may be obtained by dividing the 
miles by 75.5. 

Table 22. — Mean refraetin, 






Refraction. 


§1 


Refraction. 


is 


Refrain 


., 


If 
gj 




|| 


Uefmc- 


34 54.1 


134 
US 
108 

M 

n 

63 
46 

87 

a 

K 

SB 
28 

20 

lfl 
IB 

IS 
15 

18 

12 
12 

10 

10 
10 


70 

• 10 

9 20 

* 30 
I 40 
" 50 

> "8 

10 

4 20 

m 

° 40 

J 50 

' 9 

; in 

3 20 
■ 30 

° 40 
' r,D 
-■ Hi ii 


7 19.7 
7 10.5 
7 1.7 

6 53.3 
6 45.1 
6 37.2 
ti 29. ti 


(LB 
4.B 


140 

20 

40 

15 

"20 


3 47.4 


...:■; 

:',:> 
».ri 

2.8 

■:.--. 
2.6 
2.4 

1.9 
l.S 


28 

2(1 
40 

2(1 (1 
20 
40 

300 
20 
40 

310 

"20" 


1 48.2 1 ' 
"1 46i7 | :, 
1 45.3 *•* 


42 
43 
44 
45 
46 
47 
48 
49 
— 
"ST 
52 
53 
54 
55 
56 
57 
58 
59 

To - 

~r 

82 

63 
64 
65 
fit! 
67 
68 
69 
-tTT 


64.0 
61.8 
59.T 
57.7 
65.7 
53.8 
51.9 
50,2 

4S.4 

Trr 

45.1 
43.5 
41.9 

40.4 
38.9 
37.5"" 
36.1 
34.7 


2.2 
2.1 

2.0 

l.'.i 
l.S 

1,6 

].<: 

1.6 


1U 
20 
30 
40 
50 


32 49.2 
30 52.3 
29 3.5 
27 22.7 
SB 49.8 


:-l 12. 1 
3 37.0 
3 32.1 
3 27.4 


10 
10 

20 
30 
40 
50 


24 24. li 




1 yy. 7 

1 38.4 

1 37.1 
1 35. 8 
1 34.5 


1.3 

1.2 
1.2 

1.0 
1.0 

1.0 
1,8 

i.ii 

IV.' 

O.S 


23 fi.7 
21 55.6 
20 60,0 

19 51.9 
Is 5s.O 


(5 22.3 
li 15.2 
6 8.4 
6 1.8 
5 55.4 
5 49.3 
5 43.3 
5 37.11 
5 32.0 
5 2t>.r, 
5 21.3 
5 16.2 


20 
40 

17 
20" 
40 

18 


A 14.5 
3 10.5 
"3 6.6 
3 2.9 

2 50.3 
2 55.8 
2 52.5 


20 
10 

20 
30 
40 
50 


18 8.6 


32 1 32.1 
20| 130.9 
40 1 29.8 


17 23.1) 

18 40.7 
16 0.9 
15 23.4 
14 47.8 


30 
10 
20 
30 

10 
SO 

4 1) 


14 14.(1 


"""20 "234.5 
40 2 31.9 


13 43.7 
13 15.0 
12 48.3 
12 23.7 
12 0.7 


_ 10 
, 20 
7 30 
6 40 
u 50 
"ill) 


5 11.2 
5 6.4 
5 1.7 


- 20" 
40 

35 


1 24.3 
1 23.3 


— !: 

30.7 a 
29.4 LJ 
28.2 ]■; 
26.9 , 

25.7 ;■- 


j -■>'" i i 


21 ol 2 29.3 
20 i"2 28.8 

40 2 21.3 


1 22.3 




4.B 


20 
40 
360 
20 
40 

_ 20 
40 

3'l li 
20 
40 

40 
20 

40 


1 21.3 
1 20.3 
1 19.3" 
1 18.3 
1 17.4 
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Table 23. — Oorrectitm* fur eurinlitre and re/ruction, in ffd=0.f>74 (ditfince. mile*) 1 . 
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406.9 


2,499.0 
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Table 24. — For obtaining differences of altitude for any minute up to 15 degrees* and for 

any distance. 

[Prepared by Arthur P. Davis.] 
EXPLANATION OF TABLE. 

The left-hand column is the minutes of the vertical angle, the 
degrees being denoted by the large number at top of page. The bold- 
face figures at top of column is the distance in miles. Numbers in the 
body of the table denote the difference of elevation corresponding to 
the angle on the left and the distance at top. The correction for 
curvature, refraction, and height of instrument is always plus; it there- 
fore increases the difference of level for angles of elevation, and is 
subtracted from the difference of level for angles of depression. 

Example. — Required the difference of altitude corresponding to a 
vertical angle of + 9° 18' at a distance of 3.628 miles. On page 253 
the tabular number corresponding to 9° 18' and — 

Feet. 

A distance of 3 miles is 2, 594 

For a distance of 6 miles is 5,188 — for 0.6 is therefore 519 

For a distance of 2 miles is 1,729 — for 0.02 is therefore 17 

For a distance of 8 miles is 6,917 — for 0.008 is therefore 7 

Correction for curvature, refraction, and height of instrument for 3.6 miles is -f . 12 

Total difference of altitude + 3,149 
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Table 24. — For obtaining differences of altitude for any minute, etc. — Continued. 























Curtvrtii-'liH ti'r I'lirvji- 






■ 


8 




G 


1 


T 


B 


9 


Slflullt ul Jri'.lriLLiii'iLI." 






















, 


H 




I 5 


. 


8 


9 

IB 


11 


25 


28 


ft 


6 


JHto 


Feci. ' 








2 14 


18 


23 




32 


87 








111! 3 


65 










23 




87 


48 


-49 


55 


2.G 














4 28 


81 


88 










S.8 




10.E 












87 














10 






I 


Sa 


% 


a 32 


49 


In 


74 


86 


86 
98 


in 


alfl 


12 


10 8 


7ii 


B 


13. a 


I 


7 « 


65 


69 


83 


108 


^ 


m 


s.s 


IS 


10-U 


73 
74 


1 


2L5 


SI 
81 


8 51 

9 U 


I 


ii 


129 




185 


152 


4.8 
4.8 


15 

Hi 
17 
18 


11.1 


77 






« 


1 69 


92 


116 






184 


207 


5.0 




























5.3 


20 










61 


2 7S 




131 


157 






285 


fi.4 










37. S 


















5.5 








19 


29.2 


68 


4 83 


117 


146 


175 


204 


238 


268 


ft 


7 


23 


11.9 


88 


20 


80.7 


61 


4 92 


128 


154 


184 


215 


246 


278 


6 


B 


24 


12.0 


87 




82.8 
















290 












22 


33.8 




6 101 


186 


K.'.i 


203 


287 


270 
















35.8 


70 






177 










1 


8 


37 






as 


88.4 


73 

•n 


8 116 


154 


CI 


ra 


269 


295 


346 


J 






12:5 


■>■! 


-■> 


u!g 


% 


ii lai 


il 


207 
215 
228 


240 

287 


■iwl 


819 


1 


4 


7 
8 
9 


SO 
SI 
33 


lis 


iw 


n 


46.1 


32 


2 138 


184 


280 


276 


323 


889 


415 


V 


2 


34 


13.0 


in' 








Li 14K 


190 


■::;s 


286 




381 




i 




85 




108 


31 


49.2 


98 


























33 


GO. 7 










304 


355 


405 


456 


7 


5 


87 






M 






1 157 
















6 


an 


li 4 






13.8 








289 


823 


376 


430 




7 


6 








86 


53. 3 




ri lrih 












498 














BS.B 










341 


398 


456 


512 












SB 




IK 






292 














12 






39 


69. B 


ID) 


8 180 


340 


SOD 


359 


419 


479 


689 


8 


2 


4s 


13.9 


Ibi 




61.4 












430 




553 




3 














9 189 


252 


815 


378 




504 


567 






46 














258 










581 


i 


5 






1211 


43 


63.0 
67.6 


US 


1 1W 


264 


830 


896 


473 


528 
641 


594 
608 


\ 




£ 


14.4 


121 


46 


89.1 


13t 


■i iki7 


276 


846 


415 




553 


622 






49 








70.6 














565 


636 




9 


« 


14.6 


1-7 








1 217 


289 


861 




505 


578 






4 








a 


78.7 
73.8 


if 


11 230 


801 
307 


376 

am 


452 


58B 


602 
614 


« 


1 


5 


52 


14.1 


130 


gj 


78.8 


1H 


7 235 












705 


s 








LSI 








7 '240 


3L9 


.■i'.i'.i 


479 


559 


639 












187 


38 


81.4 


















1 


6 


58 


16.3 


139 


34 








882 




498 


581 


664 








!» 






55 


84.6 




261 


888 


422 








780 






«0 




142 








o 2.W 


344 


480 






688 


774 


1 




41 


15.6 




57 


87.6 


17! 


1 'JUS 


860 


-|3K 


525 


024 


700 


802 


10 
10 





62 
4S 


\&l 


146 


59 


9o!e 

82.2 


181 


: z 


» 


. 


544 


j. 


725 
737 


z 






£S 


160 

151 



a For all distances under 1.6 miles the correction may be taken as +6 feet Height 
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Tabli 24. — ifor obtaining difference* of attitude for any minute, etc. — Continued. 
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» the correction may be taken as 4-5 feet. Height of Instrument 
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Table 24.— For obtaining difference* of aUiludt for any minute, etc. — Continued. 
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38 






-±:< 






















38 


13,5 


109 


N 


289 


S I7S. ;. 


719 


969 


1,199 


1,439 


i!i;7* i 


Hl.s 


2,158 


7.8 


40 






37 






724 




1,207 










8.0 




13.7 




;■« 


241 


K 1ST,. 7 






1,-iH 


i . a,; 


l;i,u i 


nt;l 


2,186 


8.1 


42 




114 


39 






733 


978 


1 . aaa 






90S 








isia 




40 


246 


9 491 8 


738 


984 


1,280 


1,476 


1.T21 1 


907 


2,213 


8.3 


44 


14.0 


117 


41 




:"> IS'l.'.l 










l.7;;a i 


980 


2,227 


6.4 


a 


14.1 




42 




Ii 4117.(1 


747 


996 


1,245 




i.7i:i 1 






8.5 








48 


200 


-i Ml. 1 












004 


2,255 


8.6 




14.3 




II 




l .-w. a 


750 


1,008 


1,260 


i>.ia 


I i 7i;.". -_ 






8.7 




14.4 


124 




253 












i.-r, -. 


029 


2.283 




■49 


14.6 


lfifl 


40 


2fii 


a :.n;;i 


786 


1,021 


1,276 


1,531 


1.7V. -. 


064 


2.296 


9 


51 


14.7 


127 


48 


261 


a 5iiu. 


775 


i'dss 




1^549 


i : -us : 


086 


2JS24 


sa 




14.8 


ISO 






« 515. 5 


779 








l..i|H ■_ 




2,338 


9.2 


63 


14.9 




SO 


201 


1J 022. 6 


784 


1,045 


1307 


1.508 


1 829 2 


091 


2,852 


9.3 


51 


15.0 


134 


61 


m 




788 


1,061 


1.SU 




i!.-in a 


103 


2,360 




53 


16,1 


135 


82 


2G4 


! r,an. n 


798 












2,380 


9.6 


56 






63 


201 


si rmi.y 


798 


1.0H 


1,330 


1,596 


i.siia a 


127 


2,393 










64 




.i Ml.'.l 


802 




l,;w: 


1,605 










59 


l.VI 




65 


289 


u .vsh. ii 


807 






1,614 


1 i SM! a 




2,421 










60 


270 


6 541.1 






1,363 






Mi 


2,435 


9.9 


lil 


15.6 




S7 


272 


i 5ij, a 




1.08B 


1. i 


1,533 


l.-.N,;', ■_ 


177 


2,449 


10.0 


52 






58 


273 


(1 i.17. :l 




1.095 




















59 


276 


11 550. S 


820 


1,101 


1,S76 


1,651 


l.WMi a 


201 


2,477 






]j''.i 
16.A 


IN 

151 


00 


278 


7 653.4 


880 


1,107 


1,384 


1,860 


1 . a;i7 a 


214 


2,490 








j 



.6 miles the correction may be taken aa 4-5 feet. Height ol instrument 
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Table 24. — For obtaining difference* of 'altitude, for any minute, etc. — Continued. 

3°. 





1 


2 


8 


4 


t 



276.7 


553.4 


830 


1,107 


1 


278.3 


566.5 


835 


1,113 


2 


279.8 


559.6 


839 


1,119 


3 


281.3 


562.7 


844 


1,125 


4 


282.9 


565.7 


849 


1,131 


5 


284.4 


568.8 


853 


1,138 


6 


286.0 


671.9 


858 


1,144 


7 


287.5 


575.0 


862 


1,150 


8 


289.0 


578.1 


867 


1,156 


9 


290.6 


581.2 


872 


1,162 


10 


292.1 


584.2 


876 


1,168 


11 


293.7 


587 3 


881 


1,175 


12 


295.2 


590.4 


886 


1,181 


13 


296.7 


593.5 


890 


1,187 


14 


298.3 


596.6 


895 


1,193 


15 


299.8 


599.6 


899 


1,199 


16 


301.4 


602.7 


904 


1,205 


17 


302.9 


605.8 


909 


1,212 


18 


304.4 


608.9 


913 


1,218 


19 


306.0 


612.0 


918 


1,224 


20 


307.5 


615.0 


923 


1,230 


21 


309.1 


618.1 


927 


1,236 


22 


310.6 


621.2 


932 


1,242 


23 


312.1 


624.3 


936 


1,249 


24 


313.7 


627.4 


941 


1,255 


25 


315.2 


930.5 


946 


1,261 


26 


316.8 


633.5 


950 


1,267 


27 


318.3 


636.6 


955 


1,273 


28 


319.9 


639.7 


960 


1,279 


29 


321.4 


642.7 


964 


1,286 


30 


322.9 


645.9 


969 


1,292 


31 


324.5 


649.0 


973 


1,298 


32 


326.0 


652.0 


978 


1,304 


33 


327.6 


655.1 


983 


1,310 


34 


329.1 


658.2 


•987 


1,316 


35 


330.6 


661.3 


992 


1,323 


36 


332.2 


664.4 


997 


1,329 


37 


333.7 


667.5 


1,001 


1,335 


38 


335.3 


670.5 


1,006 


1,341 


39 


336.8 


673.6 


1,010 


1,347 


40 


338.4 


676.7 


1,015 


1,353 


41 


339.9 


679.8 


1,020 


1,360 


42 


341.4 


682.9 


1,024 


1,366 


43 


343.0 


686.0 


1,029 


1,372 


44 


344.5 


689.1 


1,034 


1,378 


45 


346.1 


692.1 


1,038 


1,384 


46 


347.6 


695.2 


1,043 


1,390 


47 


349.2 


698.3 


1,047 


1,397 


48 


350.7 


701.4 


1,052 


1,403 


49 


352.2 


704.5 


1,057 


1,409 


50 


353.8 


707.6 


1,061 


1,415 


51 


355.3 


710.7 


1,066 


1,421 


52 


356.9 


713.7 


1,071 


1,427 


53 


358.4 


716.8 


1,075 


1,434 


54 


360.0 


719.9 


1,080 


1,440 


55 


361.5 


723.0 


1,085 


1,446 


56 


363.0 


726.1 


1,089 


1,452 


67 


364.6 


729.2 


1,094 


1,458 


58 


366.1 


732.3 


1,098 


1,465 


69 


367.7 


735.3 


1,103 


1,471 


60 


369.2 


738.4 


1,108 


1,477 



1 
1 
1 
1 
1 
1 
1 
1 
1, 
1, 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1, 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1, 
1, 
1, 
1 
1 
1, 
1, 
1, 
1 
1 



384 
391 
399 
407 
414 
422 
430 
437 
445 
453 

461 
468 
576 
484 
491 
499 
507 
515 
522 
530 

538 
545 
553 
561 
568 
576 
584 
592 
599 
607 

615 
622 
630 
638 
646 
653 
661 
669 
676 
684 

692 
700 
707 
715 
723 
730 
738 
746 
753 
761 

769 
777 
784 
792 
800 
807 
815 
823 
831 
838 



6 



1,846 



660 
670 
679 
688 
697 
706 
716 
725 
734 
743 

753 
762 
771 
780 
790 
799 
808 
817 
827 
836 

845 
854 
864 
873 
882 
891 
901 
910 
919 
928 

938 
947 
956 
965 
975 
984 
993 
002 
012 
021 

030 
039 
049 
058 
067 
076 
086 
095 
104 
113 

123 
132 
141 
150 
160 
169 
178 
188 
197 
206 



937 
948 
959 
969 
980 
991 
002 
012 
023 
034 

045 
056 
066 
077 
088 
099 
110 
120 
131 
142 

153 
163 
174 
185 
196 
207 
217 
228 
240 
250 

261 
271 
282 
293 
304 
315 
325 
336 
347 
358 

369 
379 
390 
401 
412 
422 
433 
444 
455 
"466 

476 
487 
498 
509 
520 
530 
541 
552 
563 
574 



2,215 2,584 



214 
226 
238 
251 
263 
275 
288 
300 
312 
325 

337 
349 
362 
373 
386 
399 
411 
423 
436 
448 

460 
473 
485 
497 
510 
522 
534 
547 
559 
571 

584 
596 
608 
621 
633 
645 
658 
670 
682 
695 

707 
719 
732 
744 
756 
769 
781 
793 
806 
818 

830 
843 
855 
867 
880 
892 
904 
917 
929 
941 



2,954 



9 



2,490 
2,504 
2,518 
2,532 
2,546 
2,560 
2,574 
2,587 
2,601 
2,615 

2,629 
2,643 
2,657 
2,671 
2,685 
2,698 
2,712 
2,726 
2,740 
2,754 

2,768 
2,782 
2,795 
2,809 
2,823 
2,837 
2,851 
2,865 
2,879 
2,893 

2,906 
2,920 
2,934 
2,948 
2,962 
2,976 
2,990 
3,004 
3,017 
3,031 

3,045 
3,059 
3,073 
3,087 
3,101 
3,115 
3,129 
3,142 
3,156 
3,170 

3,184 
3,198 
3,212 
3,226 
3,240 
3,253 
3,267 
3,281 
3,295 
3,309 

3,323 



Corrections for curva- I 
ture, refraction, and | 
heightof instrument.a ; 



Miles. 
10.1 
10.2 
10.3 
10.4 
10.5 
10.6 
10.7 
10.8 
10.9 

11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 

13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 

15.0 
15.2 
15.4 
15.6 
15.8 
16.0. 
16.2 
16.4 
16.6 
16.8 

17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 

19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
21.0 
22.0 
23.0 
24.0 

25.0 



Feet. 
63 
64 
65 
67 
68 
69 
70 
71 
73 

75 

77 
79 
82 
84 
87 
90 
93 
96 
99 

102 
105 
108 
111 
114 
117 
120 
124 
127 
130 

132 
137 
141 
141 
148 
151 
153 
159 
163 
167 

170 
174 
178 
182 
186 
190 
195 
199 
203 
207 

212 
216 
221 
225 
230 
234 
258 
282 
308 
335 

363 



a For all distances under 1.6 miles the correction may be taken as +5 ieet. Height of instrument 
is assumed 4.5 feet. 
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Oocnwtiooa for 


nrvn- 








3 
















. p'-;>miiIi,t 
























ln'i([iitiifiiistrunit'iil.') 





389.2 


738 


IS 


ffl 




2 215 


2,581 


2,954 


3,328 












870.8 


741 


l!«M 


■J!!-i! 


2,595 


2 '^S 




JflZra 


Ai 


Mitel 


JM. 




aia. :i 




1,117 




1.862 








s!351 


1.8 




18:3 


64 




873.8 
















1 






















3 


5 


It 






s 


376.9 


















a 


in. r, 




















i 




ID 


10. 6 


nH 


7 


880.D 












.! '.!. :'■ ':" 


1 


1 




10.7 


7(1 


■.i 


883! 1 






\;m 


liUi'ii 




3! 065 via 


*,« 


18 


10.9 


73 


10 


384.7 


739 


1 154 


1,539 


1,9-23 


■iatlX 2.-ti98 


3,077 


3,462 


■i.l 


U 


11.0 


74 




m.2 




1J59 


1 . :.J:i 




2.8B 1 708 


8090 


3,476 






11.1 






387.7 




1.163 




liiw 


j.::ji-. ■■.■.!! 




& 




4.5 








13 


889.8 


782 


1,168 


\':n: 


1.W6 


■ :;' ■ ":.'. 


3 


11 

L'7 


3,504 


H 


IS 


u!s 
n.i 


79 


15 


WLi 














:;'.> 


a! 531 




19 




















t 




8,515 


5.2 


30 


11. B 




17 


385. 5 














8,659 


:.. 1 




"-I 


83 


IS 


















a, as 


5. .1 


43 


11.8 




19 


398.fi 












3!l88 


3,587 


5.7 


23 


11.9 




\1<> 


400.1 


800 


3 


i;S 


3,000 
2,4)08 


1401 

::. mi 


Iffl 


ffl 


3.6IB 


£.8 


21 


ft? 


89 




403! 2 


803 


1,210 


1,1:1:1 


-.11 Hi 


2,419 


2,822 


3,225 






as 


12.2 




■a 

■ir- 


40s!3 
407.8 


813 


II 


! : ', 


II 


■». 1^ 

as 


IS 


IB 

11 


3.643 
ft 00 


6A 


27 

s 


12.3 
12.4 
12.5 


1 




409.4 


M9 


1,228 


1.637 


2!«7 


2,453 




:i.nM 




30 


Ii 11 






410,0 


822 


1.233 






2,481 




8,287 


3,608 




31 


12.7 


97 


98 


112.5 


828 


tl 


IS 


2,070 


2 '^ 

2,898 


1:1 


m 


7!0 


S3 


12.8 

lis 


99 

log 




415.5 


TO 
















I- 1 




13.0 


103 


81 


















35 






Li- 


4is!e 














i. 4 


I 


l;i!i! 


105 


sa 
















7.5 


13 3 






421.7 
















38 


13.4 


lu- 


35 


















39 






36 


424! 8 
















£' 


1 




ll 1 








1 : vtij 








8,411 


.:"; 


8.0 








427.9 




1,284 




■J. 1 1" 


2.*;: in...-, 


3,423 


8,1 


42 


13.8 




89 


429.5 


859 


1,283 


1,718 


2,117 


2.577 3.I.KH1 


8,433 


;:.~;f, 


B.2 


48 


13.9 


116 


1" 


431.0 


832 


1,293 


1.724 




2,588 1 3.017 


8,4« 


u,*79 


-3.8 


44 


14.0 


117 




432.* 6 


8G5 




I,:™ 








3,SB3 


8,4 






119 


12 




838 


1,302 










3 'mf 


8.5 










J3s!e 


871 


1,807 








3,485 








14.3 


122 


I; 


437.2 
44o!s 


874 
881 


1,312 
l]321 


!;i 






3,498 

:(..>]n 
■A. .'>■•■> 


ft! BBS 

iiia 


i 
4 


| 


48 
50 




125 


17 


443! 4 


837 


1,330 


I'M 


2! 217 


':'■'■'■' \M 
■j.irti :i. ]in 


;;.;;; 


1:1m 


1 





52 


[O 


129 










1,780 


2,225 


2,6119 


3.11S 


3,558 


4,003 


9 


2 


53 




182 


r,n 


443.5 


893 


\:si< 


1 786 


2,282 


2.4)79 


3.126 


:: 572 


4,4)18 


i 


3 


i 


15.0 


l::.| 


Bl 


448.0 


893 
899 


!:■ 


m 


■yri!< 


2,«S8 


J 


1$ 


3 


,„| 


3 


11.; j 




4 


15.2 


137 




isi! i 


902 


! . il.Vi 


1,804 


4258 


2,'T07 


a 


If* 


J 


109 


1 


i«.-, 




6 


58 


l---.;; 






152.7 
454.2 
455.8 


905 


11 


i:l 


■i^'i 


^-' 


] 


is 


3, 


.!n 


| 


ss 


! 


j 


3 

61 


H5 


j| 








1 . 'J7J 


l.S-JLI 


2! 286 


s',m 




-■< ■ 1 


8 


;■'-, 


H 




1! 






16.8 




.',- 


458.8 


918 


1.377 


1.-835 


2,291 


|lB 




s 








!; : ; 


10 




c;i 




H 






1,331 


i,m 


2:301 


s 


3 


,•:: 








I.". '.I 




























16,0 


151 


w 


4B1.B 


B24 




i.si.- 


2,310 


2,772 


:;. 234 


8,093 


4,157 











a For all distanc 



6 feet. Height ol lnstrumeDt 



iw«n.] GEOGBAPHIC TABLES AND FOBMULA8. 249 

Table 24. — Firr olitiimhuj diff-rcucfx of all'duile. for any minute, etc. — Continued. 























Corrections (or 


uri-ii- 






S 


1 








7 










»nd 


- 




















hoig-htoliriBtnit 


, ' 1 "" 


4019 




1848 


2,610 


am 


M* 


:t, iiwi 


4,167 












nil! i. 


927 




















MSet. 


Jfeet 


2 






1,396 


1,860 


2,325 


2,790 


3,255 


8,720 


4,185 




6 








4U7 ii 


933 


1.400 


1,866 


3,886 




3.368 


3,783 


4,199 


2-1 




10.8 










1.405 


1,873 


2.341 


2,809 


a, an 


8,745 


4,213 


2.5 


8 




>" 




If HI. 7 


939 


1,409 










3. 7T.7 




















1,885 


2,356 


2,827 


3.399 


3,770 


4,241 


3.1 






i.'.i 




17-J w 


MS 


1,410 




2,364 


2,887 


3,309 


3,782 




8.4 




10, 7 












l.Sft7 


2.S7S 


2,846 


3,820 


3,795 


4.289 


M 


IS 


me 




9 


475.9 


<#t: 


1,429 


1,904 


3,379 


2,855 


3,381 


3,807 


4,288 


8.8 


IS 


10. 9 


7:; 






955 






2,887 


2,885 
















12 


4™'S 




ll437 


1,916 


2,395 
2,403 


2,874 
2,888 


\i. it"; 
8,881 


S.SSi 


41311 
4.825 


4LS 


IB 


11.1 


76 








i*a 


li«8 


2,410 


2,892 


3,875 




4,339 






11.3 






!«: A 














3,869 


4,353 




18 






IB 


4-iS. -2 


973 


1,456 


1,941 


2,426 


2. '.II 

2.420 


3,396 


3,881 


4,307 


fi.O 

5.2 


IB 
20 


11.5 


80 




ims! a 


978 


M65 




2^441 


2,930 


S.'418 


slftoe 








11! 7 


83 




4*9. M 


















8.6 












983 


1,476 


1,«6 


2,467 


2,948 


8.440 


S.BS1 


4,422 






11.0 




20 


492.9 


985 


1,479 


1,972 


2,466 


2958 


8,450 


3,943 


4.(36 


58 


24 


12 


.7 


21 












2,907 




■:,] -km; 


4.460 


0.0 




12.1 


N9 




m. u 


■':>_: 


1,488 


1.984 


2,480 


2,976 


3,472 




4,484 


0.1 


lit 






n 










2,488 


4986 


3,483 


3,981 


4.47- 


8.1 


37 


12.8 


91 




■m. i 


:,-> 


1J49S 


1,936 


2,496 


















";■> 








2,008 
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(ink 4 " 


107 


1,661 


2,214 
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4,427 


4,981 
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4,876 


5,484 




SO 






:tii 


B10. 9 














4,887 


5,498 








111 


87 


612. 6 


1,225 












4,000 


g,m 


8.0 


11 


13.7 




as 


614.0 


1,228 




2,456 




3,684 




4.912 






42 






:''.i 


S15.B 


1,231 


1,847 


2,482 


3,078 


3,894 


4,909 


4,026 


5,540 


8.2 


43 


13.0 


11-7 












9,088 


3,703 


4,320 


4,937 


6.654 


8.S 




1 1.0 






818! 7 


l|23J 


i ; k ! Hi 


■vi;A 


9,094 


3,712 


■!.:;;! 


4.950 


L.-KX 


8.4 


46 




119 
























48 






■13 


821.8 




1,885 


U.1-, 


3,109 












47 


14.3 


]■:■! 




628.4 






2,494 


J, 117 


3. 7 in 


l::.;i 




5,810 










ID 


824.9 


1.-260 


1.S75 


2,500 


9,125 


3,750 


4,974 


4,9ft* 


r.,n:-JI 


8.8 
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68 
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.,» 


6,835 









iNNBiT.l GEOGRAPHIC TABLES AND FORMULAS. 251 
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1,408 
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651 
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Ml 
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■i:i 

bbj 

« 
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726 
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7K 
737 
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740 
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2 

5 

8 
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7 
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8 
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2,096 
2,099 
2,104 

2,109 
2. 1 u 
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4,946 
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60 

62 


JfOa. 

III. u 
10.4 

10.8 
10.9 

1L1 
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18.9 

14.1 

14.2 

14)6 
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94 
96 

97 
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117 
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under 1.6 miles the correction may be token ss + 5 leet. Height of instrument 
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a For nil distances under 1.6 miles the correction may be taken as + 6 feet. Height of instrument 
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Table 24. — For obtaining differeruxx of altitude for any minuto, etc. — Continued. 
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ni/ be taken aa + 5 feet. Height o( Instrument 
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n 

": 
■s. 

'» 

.»> 
31 
:;■: 
S3 
34 

s» 

K 

Ilk 

n 

lii 

if. 
48 

48 
49 

M 

53 

;,.', 
50 

07 

r* 
69 

,,> 


' 


i 


S - 


4 


i 


• 


> 


• 


■ 


Corrections (or eurva- 

turt, tvirwIii.Ti. HIKl 

lu'ipht'-iinstrumuut..' 


xzw 

i : m 

U'ii 
1,237 
1 . ■-_".' 
1.230 
1,332 
1,231 

1,237 

1,243 

1,240 
1,247 
1,348 
1,200 

1,201 

1J2SG 

1,208 
1,280 

l!28S 

1,308 

1,308 

llsn 

1.2,1 
1,278 
1,277 
1.279 
1,281 

1,284 

l|287 
l)290 

1,28b 

1,302 
1,303 

l)"07 

i|sio 
i)bis 


2,444 
2,448 
2,481 

3,461 
2,464 

3,487 

2,474 

3.487 
3,490 
3,493 

2,496 
3,000 

3, 80S 
2,508 

2.616 
2,019 
2,622 

fS 

2,033 

2,642 

2,648 
3,001 
2,666 
2,058 
2,061 
2,005 

iZ 

2,578 
2,681 

3,091 

3,597 

2,604 

2,607 

|| 

2| 623 


3,667 

S.711I 

3)735 
3)744 

31764 
3,774 
3.V83 

8,798 
3,803 

3,832 

3|b43 

3,807 
3,006 

3,890 

3,905 
3,910 
3,915 

3| 920 

3,935 


4,980 
4,993 

:..^12 
5,051 

5,098 

6) 132 
6,136 

5,207 

5)220 

5,333 
5,240 

5,248 
5,253 


0,090 

6! 333 
6)249 

6,265 

0,389 
0,300 

8,330 

6,388 

6,371 

8)l03 
8,419 

0,509 
6! 535 
11. Ml 
0,508 


7,314 
7) 383 

7)401 

7I479 
7)499 

7,687 
7,576 

7,590 

7,606 

7,640 

7,674 
7,684 

7,703 

7. TiLi 

7,811 
7)830 

7,869 


E 

t 
B 

I 
( 

9 

9 
1 

i 


;.:■;■ 1 

390 
512 
[30 

66a 

TUB 

7B7 
748 

771 

828 
839 

863 

878 

919 

961 

11- 
IlS 

181 


9,753 

9) 778 

9,804 
9,817 

9)843 

9,800 

9,894 

9,909 
9,972 
9,980 
9,998 

10,069 
10)ll5 

10,141 
10,193 
10)245 

10.414 
10)440 
10,400 
10,492 


10,971 
10,985 
11,003 

II 1 .-i 

ll)008 
11,071 

n.i'.-; 
11,102 

11)204 

11,831 

11,350 
11,366 
11,379 
11.394 

11,409 
11,407 

ll)528 

1 1 , :."..-, 
11,009 

11,599 

11,687 

11,710 

1171.. 
i i . 77- r > 
11,804 


2)1 
2.0 

8.1 

5.0 

5)7 

8.7 

9.2 

9.4 
9)6 

10! 


Fttt. 

13 

18 
30 

23 

34 

26 
38 

27 

30 

83 
34 

30 

37 

SB 

40 

48 

50 
52 

65 

66 
58 
69 
00 

03 


U171 

iciIs 

11! it 

12. 

l'j. 1 

13.3 
12.4 

13.8 

13.0 
13.1 

u» a 

18.8 

13.6 
18.6 
18.7 

13.8 

14. S 
14.5 

14.9 

1:>. 1 

15.2 

15.4 

15.6 

15)7 

15)9 
16.0 


..J 
85 

67 

69 
70 

7:; 

74 

7.:. 
77 
78 

80 
82 
83 

81 

89 

91 
03 
94 
H 
97 
99 
100 

Em 

105 

it*; 

ni 

117 

iu 

133 
IIS 

m 

i3o 

133 

134 
135 
137 

i:w 

141 
144 

i:J> 
ltd 



oFor all distances under 1. 
is unturned 4.0 fni't. 

Bull. 21^03- 



m may be taken aa + 5 feet. Height o[ instrument 
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Table 24. — For obtaining differences of altitude, fur any iumuU\ rir..— -Continued. 
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11,848 












j|318 


2, (Mi 


3,'«H 


filSTS 
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7^ 90S 






Jfifcs. 


Feet. 


MUa. 


ftrt 




1,320 




3,449 


6,279 


6,599 












10.2 




3 




2,643 






8,607 












iai 






1,823 


2,646 


3,069 


5,292 












8 


10.4 


07 


!> 


1,325 


2,049 


3,974 


6,298 


slB23 












10.5 
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1,826 
1,338 


2,658 
2,668 


8,979 


5,305 


0,081 








XA 
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10! 7 


69 




1,880 




s!«89 
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l!s34 
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■i',em 


3,993 
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ii : ! 
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12 
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1,338 
1,338 
1.S41 
1,343 

i.m-i 

1,346 
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3,085 
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4|o23 
4,028 

4,033 
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5.5 
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24 
25 
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78 
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84 
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els 
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M 
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109 


: Si 
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13.6 




38 
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1,887 
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2,777 
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127 
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a For all distances under 1.0 miles tho correction 



Height of instrument 
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Table 25. — Horizontal distances and elevation* from stadia readings. 

This is a most generally useful stadia table for rods reading 1 foot to 
the 100 feet and with angles up to 30°. The values of other measures 
than those given in the table are obtained by multiplying the quanti- 
ties under the proper vertical angle by stadia readings in hundreds of 
units. The quantity representing the focal distance is very small and 
is given at the bottom of each page for focal lengths between three- 
fourths and li feet and is represented as a constant equal to c. 
For ordinary work it is not necessary to take the latter into account. 
The direct use of the table involves a multiplication for each result 
obtained. 

Example. — Let rod intercept be 3.25 feet, and the angle of inclina- 
tion be 5° 35'. Then the distance on the horizontal would be 

rf=325 feet. 

If we accept the focal distance f-\-c as 1.25 feet, we have from the 
tables 

<7 = 3.25 feetX 99.05+1.24=323.15 feet, 

and 

A=3.25 feetx 9.68+0.11 = 31.57 feet. 
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Table 25. — Horizontal distances and elevations from stadia readings. 



Minutes. 


0< 


3 

• 


1 


o 

• 


2 


o 


3 


°. • 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


P 


tance. 


tion. 


tance. 


tion. 


tance. 


tion. 


tance. 


tion. 


100.00 


0.00 


99.97 


1.74 


99.88 


3.49 


99.73 


5.23 


2 


100.00 


0.06 


99.97 


1.80 


99.87 


3.55 


99.72 


5.28 


4 


100.00 


0.12 


99.97 


1.86 


99.87 


3.60 


99.71 


5.34 


6 


100.00 


0.17 


99.96 


1.92 


99.87 


3.66 


99.71 


5.40 


8 


100.00 


0.23 


99.96 


1.98 


99.86 


3.72 


99.70 


5.46 


10 


100.00 


0.29 


99.96 


2.04 


99.86 


3.78 


99.69 


5.52 


12- 


100.00 


0.35 


99.96 


2.09 


99.85 


3.84 


99.69 


5.57 


14 


100.00 


0.41 


99.95 


2.15 


99.85 


3.90 


99.68 


5.63 


16 


100.00 


0.47 


99.95 


2.21 


99.84 


3.95 


99.68 


5.69 


18 


100.00 


0.52 


99.95 


2.27 


99.84 


4.01 


99.67 


5.75 


20 


100.00 


0.58 


99.95 


2.33 


99.83 


4.07 


99.66 


5.80 


22 


100.00 


0.64 


99.94 


2.38 


99.83 


4.13 


99.66 


5.86 


24 


100.00 


0.70 


99.94 


2.44 


99.82 


4.18 


99.65 


5.92 


26 


99.99 


0.76 


99.94 


2.50 


99.82 


4.24 


99.64 


5.98 


28 


99.99 


0.81 


99.93 


2.56 


99.81 


4.30 


99.63 


6.04 


30 


99.99 


0.87 


99.93 


2.62 


99.81 


4.36 


99.63 


6.09 


32 


99.99 


0.93 


99.93 


2.67 


99.80 


4.42 


99.62 


6.15 


34 


99.99 


0.99 


99.93 


2.73 


99.80 


4.48 


99.62 


6.21 


36 


99.99 


1.05 


99.92 


2.79 


99.79 


4.53 


99.61 


6.27 


38 


99.99 


1.11 


99.92 


2.85 


99.79 


4.59 


99.60 


6.33 


40 


99.99 


1.16 


99.92 


2.91 


99.78 


4.65 


99.59 


6.38 


42 


99.99 


1.22 


99.91 


2.97 


99.78 


4.71 


99.59 


6.44 


44 


99.98 


1.28 


99.91 


3.02 


99.77 


4.76 


99.58 


6.50 


46 


99.98 


1.34 


99.90 


3.08 


99.77 


4.82 


99.57 


6.56 


48 


99.98 


1.40 


90.90 


3.14 


99.76 


4.88 


99.56 


6.61 


50 


99.98 


1.45 


99.90 


3.20 


99.76 


4.94 


99.56 


6.67 


52 


99.98 


1.51 


99.89 


3.26 


99.75 


4.99 


99.55 


6.73 


54 


99.98 


1.57 


99.89 


3.31 


99.74 


5.05 


99.54 


6.78 


56 


99.97 


1.63 


99.89 


3.37 


99.74 


5.11 


99.53 


6.84 


58 


99.97 


1.69 


99.88 


3.43 


99.73 


5.17 


99.52 
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60 
c=0. 75 
c=1.00 
c=1.25 


99.97 
0. 75 _ 


1.74 


99.88 


3.49 


99.73 


5.23 


99.51 


6.96 


0.01 


0.75 


0.02 


0.75 
1.00 


0.03 


0.75 


0.05 


1.00 
1.25 


0.01 
0.02~ 


1.00 
1.25 


0.03 


0.04 


1.00 


0.06 

o7o8~ 


0.03 


1.25 


0.05 


1.25 
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Table 25. — Horizontal diMances and elevation* from Madia reading* — Continued. 



Minutes. 


4°. 


5°. 


6 


Difference 


7 
Horizon- 


o 

Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 
8.68 


tances. 


tion. 


tances. 


tion. 
12.10 





99.51 


6.96 


99.24 


98.91 


10.40 


98.51 


2 


99.51 


7.02 


99.23 


8.74 


98.90 


10.45 


98.50 


12. 15 


4 


99.50 


7.07 


99.22 


8.80 


98.88 


10.51 


98. 48 


12.21 


6 


99.49 


7.13 


99.21 


8.85 


98.87 


10.57 


98.47 


12.26 


8 


99.48 


7.19 


99.20 


8.91 


98.86 


10.62 


98.46 


12.32 


10 


99.47 


7.25 


99.19 


8.97 


98.85 


10.68 


98.44 


12.38 


12 


99.46 


7.30 


99.18 


9.03 


98.83 


10.74 


98.43 


12.43 


14 


99.46 


7.36 


99.17 


9.08 


98.82 


10.79 


98.41 


12.49 


16 


99.45 


7.42 


99.16 


9.14 


98.81 


10.85 


98.40 


12. 55 


18 


99.44 


7.48 


99.15 


9.20 


98.80 


10.91 


98.39 


12.60 


20 


99.43 


7.53 


99.14 


9.25 


98.78 


10.96 


98.37 


12.66 


22 


99.42 


7.59 


99.13 


9.31 


98.77 


11.02 


98. 36 


12.72 


24 


99.41 


7.65 


99.11 


9.37 


98.76 


11.08 


98.34 


12.77 


26 


99.40 


7.71 


99. 10 


9.43 


98.74 


11.13 


98. 33 


12.83 


28 


99.39 


7.76 


99.09 


9.48 


98. 73 


11.19 


98. 31 


12.88 


30 


99.38 


7.82 


99.08 


9.54 


98.72 


11.25 


98.29 


12.94 


32 


99.33 


7.88 


99.07 


9.60 


98.71 


11.30 


98.28 


13.00 


34 


99.37 


7.94 


99.06 


9.65 


98.69 


11.36 


98.27 


13.05 


36 


99.36 


7.99 


99.05 


9.71 


98.68 


11.42 


98.25 


13.11 


38 


99.35 


8.05 


99.04 


9.77 


98.67 


11.47 


98. 24 


13.17 


40 


99.34 


8.11 


99.03 


9.83 


98.65 


11.53 


98. 22 


13.22 


42 


99.33 


8.17 


99.01 


9.88 


98.64 


11.59 


98.20 


13.28 


44 


99.32 


8.22 


99.00 


9.94 


98.63 


11.64 


98.19 


13. 33 


46 


99.31 


8.28 


98.99 


10.00 


98.61 


11.70 


98.17 


13. 39 


48 


99.30 


8.34 


98.98 


10.05 


98.60 


11.76 


98.16 


13.45 


50 


99.29 


8.40 


98.97 


10.11 


98.58 


11.81 


98.14 


13.50 


52 


99.28 


8.45 


98.96 


10.17 


98.57 


11.87 


98. 13 


13.56 


54 


99.27 


8.51 


98.94 


10.22 


98.56 


11.93 


98.11 


13.61 


56 


99.26 


8.57 


98. 93 


10.28 


98.54 


11.98 


98.10 


13.67 


58 


99.25 


8.63 


98.92 


10.34 


98. 53 


12.04 


98.08 


13. 73 


60 
c=0. 75 
r=1.00 
r=1.25 


99.24 


8.68 


98.91 


10.40 


98.51 


12.10 


98.06 


13. 78 


0.75 
1.00 


0.06 


0.75 


0.07 


0.75 
0.99 


0.08 


0.74 
0.99 


0.10 
0.13 
0.16 


0.08 


0.99 


0.09 


0.11 
0.14 


1.25 


0.10 


1.24 


0.11 


1.24 


1.24 
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Table 25. — Horizontal distances and elevations from stadia readings — Continued. 



Minutes. 


8°. 


9< 


> 


10°. 


11°. 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 
97. 55 


tion. 


tances. 


tion. 


tances. 
96. 36 


tion. 





98.06 


13.78 


15. 45 


96.98 


17.10 


18.73 


2 


98.05 


13.84 


97.53^ 


15.51 


96.96 


17.16 


96.34 


18.78 


4 


98. 03 


13. 89 


97.52 


15. 56 


96.94 


17.21 


96. 32 


18.84 


6 


98.01 


13.95 


97. 50 


15.62 


96.92 


17.26 


96.29 


18.89 


8 


98.00 


14.01 


97.48 


15. 67 


96.90 


17.32 


96.27 


18.95 


10 


97.98 


14.06 


97.46 


15. 73 


96.88 


17.37 


96.25 


19.00 


12 


97.97 


14.12 


97.44 


15.78 


96.86 


17.43 


96. 23 


19.05 


14 


97.95 


14.17 


97.43 


15.84 


96.84 


17.48 


96.21 


19.11 


16 


97. 93 


14.23 


97.41 


15.89 


96.82 


17.54 


96.18 


19.16 


18 


97.92 


14.28 


97.39 


15. 95 


96.80 


17.59 


96.16 


19.21 


20 


97.90 


14.34 


97.37 


16.00 


96.78 


17. 65 


96.14 


19. 27 


22 


97.88 


14.40 


97.35 


16.06 


96.76 


17.70 


96.12 


19. 32 


24 


97.87 


14.45 


97. 33 


16.11 


96.74 


17.76 


96.09 


19. 38 


26 


97.85 


14.51 


97. 31 


16.17 


96.72 


17.81 


96.07 


19.43 


28 


97.83 


14.56 


97.29 


16.22 


96. 70 


17.86 


96. 05 


19.48 


30 


97.82 


14.62 


97.28 


16. 28 


96.68 


.17.92 


96.03 


19.54 


32 


97.80 


14.67 


97.26 


16. 33 


96.66 


17.97 


96.00 


19. 59 


34 


97.78 


14. 73 


97.24 


16. 39 


96.64 


18.03 


95.98 


19.64 


36 


97.76 


14.79 


97.22 


16.44 


96.62 


18.08 


95.96 


19.70 


38 


97. 75 


14.84 


97.20 


16.50 


96.60 


18.14 


95.93 


19. 75 


40 


97.73 


14.90 


97.18 


16.55 


96.57 


18.19 


95.91 


19.80 


42 


97.71 


14.95 


97.16 


16.61 


96.55 


18.24 


95.89 


19.86 


44 


97.69 


15. 01 


97.14 


16.66 


96. 53 


18.30 


95.86 


19.91 


46 


97.68 


15.06 


97.12 


16. 72 


96. 51 


18.35 


95.84 


19.96 


48 


97.66 


15.12 


97.10 


16.77 


96.49 


18.41 


95.82 


20.02 


50 


97.64 


15.17 


97.08 


16.83 


96.47 


18.46 


95.79 


20.07 


52 


97.62 


15.23 


97.06 


16.88 


96.45 


18.51 


95.77 


20.12 


54 


97.61 


15.28 


97.04 


16.94 


96.42 


18.57 


95.75 


20.18 


56 


97.59 


15. 34 


97.02 


16.99 


96.40 


18.62 


95.72 


20.23 


58 


97.57 


15.40 


97.00 


17.05 


96.38 


18.68 


95. 70 


20.28 


60 
c=0. 75 
c=1.00 
c=1.25 


97.55 

* 


15.45 


96.98 


17.10 


96.36 


18.73 


95.68 


20.34 


0.74 
0.99 
1.23 


0.11 


0.74 


0.12 


0.74 


0.14 


0.73 
0.98 


0.15 
0.20 


0.15 


0.99 


0.16 


0.98 
1.23 


0.18 


0.18 


1.23 


0.21 


0.23 


1.22 


0.25 
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Table 25. — Horizontal distances and elevations from stadia readings — Continued. 



Minutes. 


12°. 


13°. 


14°. 


15° 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





95.68 


20.34 


94.94 


21.92 


94.15 


23.47 


93.30 


25.00 


2 


95.65 


20.39 


94.91 


21.97 


94.12 


23.52 


93.27 


25.05 


4 


95.63 


20.44 


94.89 


22.02 


94.09 


23.58 


93.24 


25.10 


6 


95.61 


20.50 


94.86 


22.08 


94.07 


23.63 


93.21 


25.15 


8 


95.58 


20. 55 


94.84 


22.13 


94.04 


23.68 


93.18 


25.20 


10 


95.56 


20.60 


94.81 


22.18 


94.01 


23.73 


93.16 


25.25 


12 


95.53 


20.66 


94.79 


22.23 


93.98 


23.78 


93.13 


25.30 


14 


95.51 


20.71 


94.76 


22.28 


93.95 


23.83 


93.10 


25.35 


16 


95.49 


20.76 


94.73 


22. 34 


93.93 


23.88 


93.07 


25.40 


18 


95.46 


20 81 


94.71 


22.39 


93.90 


23.93 


93.04 


25.45 


20 


95.44 


20.87 


94.68 


22.44 


93.87 


23.99 


93.01 


25.50 


22 


95.41 


20.92 


94.66 


22.49 


93.84 


24.04 


92.98 


25.55 


24 


95.39 


20.97 


94.63 


22.54 


93. 81 


24.09 


92. 95 


25.60 


26 


95.36 


21.03 


94.60 


22.60 


93.79 


24.14 


92.92 


25.65 


28 


95.34 


21.08 


94.58 


22.65 


93.76 


24.19 


92.89 


25.70 


30 


95.32 


21.13 


94.55 


22.70 


93.73 


24.24 


92.86 


25.75 


32 


95.29 


21.18 


94.52 


22.75 


93.70 


24.29 


92.83 


25.80 


34 


95.27 


21.24 


94.50 


22.80 


93.67 


24.34 


92.80 


25.85 


36 


95.24 


21.29 


94.47 


22.85 


93. 65 


24.39 


92.77 


25.90 


38 


95.22 


21.34 


94.44 


22.91 


93.62 


24.44 


92.74 


25.95 


40 


95. 19 


21.39 


94.42 


22.96 


93. 59 


24.49 


92.71 


26.00 


42 


95.17 


21.45 


94.39 


23.01 


93.56 


24.55 


92.68 


26.05 


44 


95.14 


21.50 


94. 36 


23.06 


93. 53 


24.60 


92.65 


26.10 


46 


95.12 


21.55 


94.34 


23.11 


93.50 


24.65 


92.62 


26.15 


48 


95.09 


21.60 


94.31 


23.16 


93.47 


24.70 


92.59 


26.20 


50 


95.07 


21.66 


94.28 


23. 22 


93.45 


24.75 


92.56 


26.25 


52 


95.04 


21.71 


94.26 


23. 27 


93.42 


24.80 


92.53 


26. 30 


54 


95.02 


21.76 


94. 23 


23. 32 


93.39 


24.85 


92.49 


26.35 


56 


94.99 


21.81 


94.20 


23. 37 


93.36 


24.90 


92.46 


26.40 


58 


94.97 


21.87 


94.17 


23.42 


93. 33 


24.95 


92. 43 


26.45 


60 
c=0. 75 
c=1.00 
c=1.25 


94.94 


21.92 


94. 15 
0.73 


23.47 
0.17 


93.30 


25.00 


92.40 


26.50 


0.73 


0.16 


0.73 


0.19 


0.72 
0.96 


0.20 


0.98 


0.22 


0.97 


0.23 


0.97 


0.25 


0.27 


1.22 


0.27 


1.21 


0.29 


1.21 


0.31 


1.20 


0.34 
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Table 25. — Horizontal distances and elevations from stadia readings — Continued. 



Minutes. 


16°. 


17 


* 


18°. 


19°. 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





92.40 


26.50 


91.45 


27.96 


90.45 


29.39 


89.40 


30.78 


2 


92.37 


26.55 


91.42 


28.01 


90.42 


29.44 


89.36 


30. 83 


4 


92.34 


26.59 


91. 39 


28.06 


90.38 


29.48 


89.33 


30.87 


6 


92. ai 


26.64 


91.35 


28.10 


90.35 


29.53 


89.29 


30.92 


8 


92.28 


26.69 


91.32 


28.15 


90.31 


29.58 


89.26 


30.97 


10 


92.25 


26.74 


91.29 


28.20 


90.28 


29.62 


89.22 


31.01 


12 


92.22 


26.79 


91.26 


28.25 


90.24 


29.67 


89.18 


31.06 


14 


92.19 


26.84 


91.22 


28.30 


90.21 


29.72 


89.15 


31.10 


16 


92.15 


26.89 


91.19 


28.34 


90.18 


29.76 


89.11 


31.15 


18 


92.12 


26.94 


91.16 


28. 39 


90.14 


29.81 


89.08 


31.19 


20 


92.09 


26.99 


91.12 


28.44 


90.11 


29.86 


89.04 


31.24 


22 


92.06 


27.04 


91.09 


28.49 


90.07 


29.90 


89.00 


31.28 


24 


92.03 


27.09 


91.06 


28.54 


90.04 


29.95 


88.96 


31.33 


26 


92.00 


27.13 


91.02 


28.58 


90.00 


30.00 


88.93 


31.38 


28 


91.97 


27.18 


90.99 


28.63 


89.97 


30.04 


88.89 


31.42 


30 


91.93 


27.23 


90.96 


28.68 


89. 93 


30.09 


88.86 


31.47 


32 


91.90 


27.28 


90.92 


28.73 


89.90 


30.14 


88.82 


31.51 


34 


91.87 


27.33 


90.89 


28.77 


89.86 


30.19 


88.78 


31.56 


36 


91.84 


27. 38 


90.86 


28.82 


89.83 


30.23 


88.75 


31.60 


38 • 


91.81 


27.43 


90.82 


28.87 


89.79 


30.28 


88.71 


31.65 


40 


91.77 


27.48 


90.79 


28.92 


89.76 


30.32 


88.67 


31.69 


42 


91.74 


27.52 


90.76 


28.96 


89.72 


30.37 


88.64 


31.74 


44 


91.71 


27.57 


90.72 


29.01 


89.69 


30.41 


88.60 


31.78 


46 


91.68 


27.62 


90.69 


29.06 


89.65 


30.46 


88.56 


31.83 


48 


91.65 


27.67 


90.66 


29.11 


89.61 


30. 51 


88.53 


31.87 


50 


91.61 


27.72 


90.62 


29.15 


89.58 


30.55 


88.49 


31.92 


52 


91.58 


27.77 


90.59 


29.20 


89.54 


30.60 


88.45 


31.96 


54 


91.55 


27.81 


90.55 


29.25 


89.51 


30.65 


88.41 


32.01 


• 56 


91.52 


27.86 


90.52 


29.30 


89.47 


30.69 


88.38 


32.05 


58 


91.48 


27.91 


90.48 


29.34 


89.44 


30.74 


88.34 


32.09 


60 
c=0. 75 
c=1.00 
c=l. 25 


91.45 


27.96 


90.45 


29.39 


89.40 


30.78 


88.30 


32.14 


0.72 


0.21 


0.72 


0.23 


0.71 


0.24 


0.71 


0.25 


0.86 


0.28 


0.95 


0.30 


0.95 


0.32 


0.94 


0.33 


1.20 


0.35 


1.19 


0.38 


1.19 


0.40 


1.18 


0.42 
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Table 25. — Horizontal distances and elevations from stadia readings — Continued. 



Minutes. 


20°. 


21°. 


22°. 


23°. 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





88.30 


32.14 


87.16 


33.46 


85.97 


34.73 


84.73 


35.97 


2 


88.26 


32.18 


87.12 


33.50 


85.93 


34.77 


84.69 


36.01 


4 ' 


88.23 


32.23 


87.08 


33.54 


85.89 


34.82 


84.65 


36.05 


6 


88.19 


32.27 


87.04 


33.59 


85.85 


34.86 


84.61 


36.09 


8 


88.15 


32.32 


87.00 


33.63 


85.80 


34.90 


84.57 


36.13 


10 


88.11 


32. 36 


86.96 


33.67 


85.76 


34.94 


84.52 


36.17 


12 


88.08 


32.41 


86.92 


33. 72 


85.72 


34.98 


84.48 


36.21 


14 


88.04 


32.45 


86.88 


33.76 


85.68 


35.02 


84.44 


36.25 


16 


88.00 


32.49 


86.84 


33.80 


85.64 


35.07 


84.40 


36.29 


18 


87.96 


32.54 


86.80 


33.84 


85.60 


35.11 


84.35 


36.33 


20 


87.93 


32. 58 


86.77 


33.89 


85.56 


35.15 


84.31 


36.37 


22 


87.89 


32.63 


86.73 


33.93 


85.52 


35.19 


84.27 


36.41 


24 


87.85 


32.67 


86.69 


33.97 


85.48 


35.23 


84.23 


36.45 


26 


87.81 


32.72 


86.65 


34.01 


85.44' 


35.27 


84.18 


36.49 


28 


87.77 


32.76 


86.61 


34.06 


85.40 


35.31 


84.14 


36.53 


30 


87.74 


32.80 


86.57 


34.10 


85.36 


35.36 


84.10 


36.57 


32 


87.70 


32.85 


86.53 


34.14 


85.31 


35.40 


84.06 


36.61 


34 


87 % 66 


32.89 


86.49 


34.18 


85.27 


35.44 


84.01 


36.65 


36 


87.62 


32. 93 


86.45 


34.23 


85.23 


35.48 


83.97 


36.69 


38 


87.58 


32.98 


86.41 


34.27 


85.19 


35.52 


83.93 


36.73 


40 


87.54 


33.02 


86.37 


34.31 


85.15 


35.56 


83.89 


36.77 


42 


87.51 


33.07 


86.33 


34.35 


85.11 


35.60 


83.84 


36.80 


44 


87.47 


33.11 


86.29 


34.40 


85.07 


35.64 


83.80 


36.84 


46 


87.43 


33.15 


86.25 


34.44 


85.02 


35.68 


83.76 


36.88 


48 


87.39 


33. 20 


86.21 


34.48 


84.98 


35.72 


83.72 


36.92 


50 


87.35 


33.24 


86.17 


34.52 


84.94 


35.76 


83.67 


36.96 


52 


87.31 


33. 28 


86.13 


34.57 


84.90 


35.80 


83.63 


37.00 


54 


87.27 


33.33 


86.09 


34.61 


84.86 


35.85 


83.59 


37.04 


56 


87.24 


33.37 


86.05 


34.65 


84.82 


35.89 


83.54 


37.08 


58 


87.20 


33.41 


86.01 


34.69 


84.77 


35.93 


83.50 


37.12 


60 
c=0. 75 
c=1.00 
c=1.25 


87.16 


33.46 


85.97 


34.73 


84.73 


35.97 


83.46 


37.16 


0.70 


0.26 


0.70 


0.27 


0.69 


0.29 


0.69 


0.30 


0.94 


0.35 


0.93 


0.37 


0.92 


0.38 


0.92 


0.40 


1.17 


0.44 


1.16 


0.46 


1.15 


0.48 


1.15 


0.50 
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Wmttefc 


24°. 


26°. 


26°. 


Bfc 


BMtro- 


UilT,r- u. . 


HiirL/.iii- 


M/TiTC-ur, 


Fori ion - 


[lilTfi.llfi 


Horinm- 


tiiflun-n.-i' 




t m .It- 


ulH.-Vll- 


mi nis- 


,,irlrV|>- 


ml .lis- 


i.r.'icvo- 


I„l ,s'!-. 






wnirat. 


tku. 


UUIOBB. 


Hon. 


maces. 


Hon. 


tancca. 


tlon. 





83.46 


37.16 


82.14 


38.30 


80.78 


39.40 


70 39 


40.45 


2 


83.41 


37.20 


82.09 


38.34 


80.74 


39.44 


79! 34 


40.49 


4 




37.23 


82.05 


38.38 


80.69 


39.47 


79.30 


40.52 


6 


KS. 33 


37.27 


82.01 


38.41 


80.85 


39.51 


79.25 


40. SB 


a 


83. L>8 


37. 31 


81.96 


38.45 


80.60 


39.54 


79.20 


40. 5!) 


10 


83.24 


37.35 


81.92 


38.49 


80.55 


39.58 


79.15 


40.62 


12 


83.20 


37.39 


81.87 


38.53 


80.51 


39.61 


79.11 


40.66 


14 


83.15 


37. 43 


81.83 


38.50 


80.46 


39.65 


79.06 


40.69 


ia 


83.11 


37. 47 


81.78 


38.00 


80.41 


39. 69 


79.01 


40.72 


18 


83.07 


37.51 


81.74 


38.64 


80.37 




78.96 


40.76 


20 


83.02 


37.54 


81.69 


38.67 


80.32 


39.76 


78.92 


40.79 


22 


82.98 


37.58 


81.65 


38.71 


80.28 


39.79 


78.87 


40.82 


24 


82. 93 


37. 62 


81.00 




80.23 


39. 8-3 


78.82 


40.86 


26 


82. 80 


37.66 


81.56 


38.78 


80.18 


39.86 


78.77 


40.89 


2S 


82. 85 


37. 70 


81.51 


38.62 


80.14 


39.90 


78.73 


40.92 


30 


82.80 


37.74 


81.47 


38. 86 


80.09 


39.93 


78.68 


40.96 


32 


82.76 


37. 77 


81.42 


38.89 


80.04 


39.97 


78.63 


40.99 


34 


82.72 


37! Kl 


81. 38 


38. 93 


80.00 


40.00 


78. 58 


41.02 


30 


82.67 


37.85 


81.33 


38.97 


79.95 


40. 04 


78.54 


41.06 


38 


82. 63 


37. 89 


81.28 


39.00 


79.90 


40.07 


78.49 


41.09 


40 


82.58 


37. 93 


81.24 


39.04 


79.86 


40.11 


78.44 


41. 12 


42 


82.54 


37.96 


81.19 


39.08 


79.81 


40.14 


78.39 


41.16 


44 


82.49 


38.00 


81.15 


39. 11 


79.76 


40.18 


78.34 


41.19 


46 


82.45 


38.04 


81.10 


39.15 


79. 72 


40.21 


78.30 


41.22 


48 


82.41 


38.08 


81.06 


39.18 


79.67 


40.24 


78.25 


41.26 


50 


82.36 


38. 11 


81.01 


39. 22 


79. 62 


40.28 


78.20 


41.29 


52 


S2.32 


38.15 


80.97 


39.26 


79.58 


40.31 


78.15 


41.32 


54 


82.27 


38. 19 


80.92 


39.29 


79.53 


40.35 


78.10 


41.35 


50 


82. 23 


38. 23 


80.87 


39. 33 


79.48 


40.38 


78.06 


41.39 


58 


82.18 


38. 26 


80.83 


39.36 


79.44 


40.42 


78. 01 


41.42 


60 

c=0. 75 
c = 1.00 
r:=1.25 


82.14 


38. 30 
0.31 


80.78 


39.40 


79.39 


40.45 


77.96 


41.45 


0.68 
0.91 


0.68 


0. 32 


0.67 


0.33 


0.66 


0.35 


0.41 


0.90 


0.43 


0.89 


0.45 


0.89 


0.46 


1.14 


0.52 


1.13 


0.54 


1.12 


0.56 


1.11 


0.53 
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Table 25. — Horizontal distances and elevations from stadia readings — Continued. 



Minutes. 


28°. 


29°. 


30°. 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tions. 


tances. 


tions. 


tances. 


tions. 





77.96 


41.45 


76.50 


42.40 


75.00 


43.30 


2 


77.91 


41.48 


76.45 


42.43 


74.95 


43.33 


4 


77.86 


41.52 


76.40 


42.46 


74.90 


43.36 


6 


77.81 


41.55 


76.35 


42.49 


74.85 


43.39 


8 


77.77 


41.58 


76.30 


42.53 


74.80 


43.42 


10 


77.72 


41.61 


76.25 


42.56 


74.75 


43.45 


12 


77.67 


41.65 


76.20 


42.59 


74.70 


43.47 


14 


77.62 


41. 68 


76.15 


42.62 


74.65 


43.50 


16 


77.57 


41.71 


76.10 


42.65 


74.60 


43.53 


18 


77.52 


41.74 


76.05 


42.68 


74.55 


43.56 


20 


77.48 


41.77 


76.00 


42.71 


74.49 


43.59 


22 


77.42 


41.81 


75.95 


42.74 


74.44 


43. 62 


24 


77.38 


41.84 


75.90 


42.77 


74.39 


43.65 


26 


77.33 


41.87 


75.85 


42.80 


74.34 


43.67 


28 


77.28 


41.90 


75.80 


42.83 


74.29 


43. 70 


30 


77.23 


41.93 


75.75 


42.86 


74.24 


43.73 


32 


77.18 


41.97 


75.70 


42.89 


74.19 


43.76 


34 


77.13 


42.00 


75.65 


42.92 


74.14 


43.79 


36 


77.09 


42.03 


75.60 


42.95 


74.09 


43.82 


38 


77.04 


42.06 


75.55 


42.98 


74.04 


43.84 


40 


76.99 


42.09 


75.50 


43.01 


73.99 


43. 87 


42 


76.94 


42.12 


75.45 


43.04 


73.93 


43.90 


44 


76.89 


42. 15 


75.40 


43.07 


73.88 


43.93 


46 


76.84 


42.19 


73.35 


43.10 


73.83 


43.95 


48 


76.79 


42.22 


75.30 


43.13 


73.78 


43.98 


50 


76.74 


42.25 


75. 25 


43.16 


73.73 


44.01 


52 


76.69 


42.28 


75.20 


43.18 


73.68 


44.04 


54 


76.64 


42.31 


75.15 


43.21 


73.63 


44.07 


56 


76.59 


42.34 


75.10 


43.24 


73. 58 


44.09 


58 


76.55 


42.37 


75. 05 


43. 27 • 


73.52 


44.12 


60 
c=0. 75 
c=1.00 
c=l. 25 


76.50 


42.40 


75.00 


43.30 


73.47 


44.15 


0.66 


0.36 


0.65 


0.37 


0.65 


0.38 


0.88 


0.48 


0.87 


0.49 


0.86 


0.51 


1.10 


0.60 


1.09 


0.62 


1.08 


0.64 
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Table 26. — For converting metric into United States measure*. 



LINEAR 



Meters. 


Inches. 


Meters 


Feet. 


Meters. 


Yards. 


Kilo- 
meters. 


Miles. 


1 


39. 3700 


1 


3. 280833 


1 


1.093611 


1 


0. 62137 


2 


78. 7400 


2 


6. 561667 


2 


2. 187222 


2 


1. 24274 


3 


118. 1100 


3 


9.842500 


3 


3. 280833 


3 


1 . 8 541 1 


4 


157. 4800 


4 


13. 123333 


4 


4.374444 


4 


2. 48548 


5 


196.8500 


5 


16. 404166 


5 


5.468056 


5 


3. 10685 


6 


236. 2200 


6 


19.685000 


6 


6. 561667 


6 


3. 72822 




275. 5900 


7 


22. 965833 




7. 655278 




4. 34959 


\ 8 


314. 9600 


8 


26. 246666 


8 


8. 748889 


8 


4.97096 


9 


354.3300 


9 


29. 527500 


9 


9. 842500 


9 


5. 59233 



SQUARE. 



Square 
centi- 
| meters. 


Square 
inches. 


Square 
meters. 


Square 
feet. 


Square 
meters. 


Square 
yards. 


Hec- 
tares. 


Acres. 


i 

1 


0. 1550 


1 


10.764 


1 


1.196 


1 


2.471 


2 


0.3100 


2 


21. 528 


2 


2.392 


2 


4. ^42 


3 


0. 4650 


3 


32. 292 


3 


3.588 


3 


7.413 


4 


0.6200 


4 


43.055 


4 


4.784 


4 


9.884 


5 


0. 7750 


5 


53. 819 


5 


5.980 


5 


12.355 


6 


0.9300 


6 


64.583 


6 


7.176 


6 


14. 826 


Pm 

I 


1.0850 




75. 347 




8.372 


7 


17. 297 


8 


1.2400 


8 


86.111 


8 


9.568 


8 


19.768 


9 


1. 3950 


9 


96. 875 


9 


10.764 


9 


22.239 
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Table 27. — For converting United States measures into metric. 

LINEAR. 



Inches. 


Milli- 
meters. 


Feet. 


Meters. 


Yards. 


Meters. 


Miles. 


Kilo- 
meters. 


1 


25.4001 


1 


0. 304801 


1 


0. 914402 


1 


1.60935 


2 


50. 8001 


2 


0.609601 


2 


1.828804 


2 


3. 21869 


3 


76. 2002 


3 


0. 914402 


3 


2. 743205 


3 


4. 82804 


4 


101. 6002 


4 


1.219202 


4 


3. 657607 


4 


6.43739 


5 


127. 0003 


5 


1. 524003 


5 


4. 572009 


5 


8.04674 ' 


6 


152. 4003 


6 


1.828804 


6 


5.486411 


6 


9.65608 


7 


177.8004 


7 


2. 133604 


7 


6. 400813 


7 


11.26543 | 


8 


203.2004 


8 


2. 438405 


8 


7. 315215 


8 


12. 87478 


9 


228.6005 


9 


2. 743205 


9 


8. 229616 


9 


14. 48412 



SQUARE. 



Square 
inches. 


Square 
centi- 
meters. 


Square 
feet. 


Square 
deci- 
meters. 


Square 
yards. 


Square 
meters. 


Acres. 


Hec- 
tares. 


1 


6.452 


1 


9.290 


1 


0.836 


1 


0.4047 


2 


12.903 


2 


18. 581 


2 


1.672 


2 


0.8094 


3 


19.355 


3 


27. 871 


3 


2.508 


3 


1. 2141 


4 


25.807 


4 


37. 161 


4 


3.344 


4 


1. 6187 


5 


32. 258 


5 


46. 452 


5 


4.181 


5 


2. 0234 


6 


38. 710 


6 


55. 742 


6 


5.017 


6 


2. 4281 


7 


45. 161 


7 


65.032 


7 


5.853 


7 


2.8328 


8 


51. 613 


8 


74. 323 


8 


6.689 


8 


3. 2375 


9 


58. 065 


9 


83. 613 


9 


7.525 


9 


3.6422 
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Table 28. — For interconversion of miles and logarithms of meters, for distances from 10 

to 100 miles. 

[Prepared by S. S. Gannett.] 

The value adopted for the meter is 39.3700 inches. Distances 
between triangulation stations are given in logarithms of meters, but 
for general use distances in miles are most frequently desired. 

The following examples illustrate use of the table: 

To find the number of miles corresponding to log. distance in meters 4. 56857 

Next lower log. in table is for 23.00 miles 4. 56838 



Difference 

Corresponding to tabular difference for 0.01 mile. 
Hence distance required is 23.01 miles. 



19 



For distances less than 10 miles proceed as above; first adding 1 to 
the characteristic of the given logarithm and afterwards dividing the 
corresponding number of miles by 10. Example: 

Having given the log. 3.84062, which is less than any given in 
the table, and therefore for a distance less than 10 miles, adding 
1 to the characteristic of the logarithm gives 4.84062, which cor- 
responds to a distance of 43.05 miles. Hence the distance sought is 

43.05 

=4.305 miles. 

10 



To change- 
Log, o 
Log. o 
. Log. o 
Log. o 
Log. o 
Log. o 
Log. o 
Log. o 



(Add.) 

miles to log. of meters 3.2066498 

yards to log. of meters 9. 9611371 

feet to log. of meters 9. 4840158 

inches to log. of meters 8. 4048346 

meters to log. of miles 6. 7933502 

meters to log. of yards 0. 0388629 

meters to log. of feet .0. 5159842 

meters to log. of inches 1. 5951654 

Table 28. — For interconversion of miles and logarithms of meters. 



Miles. 


Lotr meters I Diflf. log. 
ix)g.meiers.; 01m - le 


1 

Miles. 


Log. meters. 


Diff. log. 
.01 mile. 

41 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 

39 


10.00 


4. 20665 


43 


10.50 


4. 22784 


11.00 


4. 24804 


.05 


4. 20882 




.55 


4. 22990 




.05 


4. 25001 




.10 


4. 21097 




.60 


4. 23196 




.10 


4. 25197 




.15 


4. 21312 




.65 


4. 23400 




.15 


4. 25393 




.20 


4. 21525 


42 


.70 


4. 23603 




.20 


4. 25587 




.25 


4. 21737 




.75 


4. 23806 


40 


.25 


4. 25780 




.30 


4. 21949 




.80 


4. 24007 




.30 


4. 25973 


38 


.35 


4. 22159 




.85 


4. 24208 




.35 


4. 26165 




.40 


4. 22368 




.90 


4. 24408 




.40 


4. 26355 




.45 


4. 22577 


41 


.95 


4. 24606 




.45 


4.26545 


• 
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Table 28. —For iiileriiinm-ximi of mUtt and logarithm* of metert — Continued. 



— 


log, uieWra. 


&&j «»<"• 


lm. meleis. 


[>iff. lit 

.HI mil.. 


Mile*. 


Lng.mi'i™. 
4. 42413 


MS 

20 


11.60 


4. 26735 


38 


14.00 


4. 35278 


31 


16.50 


.55 


4. mas 




.05 


4.35433 




.55 


4.42545 




.60 


4.27111 


37 


.10 


4. 35587 




.60 


4.42676 




.65 


4. 27208 




.15 


4.35741 




.65 


4. 42806 




.70 


4. 27484 




.20 


4. 35894 




.70 


4.42937 




.To 


4. 27669 




.25 


4.36047 


30 


.75 


4. 43067 




.80 


4. 27853 




.30 


-1.30199 




.80 


4.43196 




.86 


4. 28037 




.35 


4.36350 




.85 


4. 43325 




.00 


4. 28220 


36 


.40 


4. 36501 




.no 


4. 43454 




.95 


4.28402 




.45 


4. 36652 




.95 


4. 43582 




12.00 


4. 28683 




.50 


4. 36802 




17.00 


4. 43710 


25 


.05 


4. 28764 




.55 


4.36951 




.06 


4. 13837 




.10 


4. 28944 




.60 


4. 37100 




.10 


4. 43964 




.15 


4. 20123 




.65 


4. 37249 




.15 


4. 44091 




.20 


4.20301 




.70 


4. 37397 


29 


.20 


4.44218 




. 85 


4. 29470 


35 


.75 


4. 37544 




.25 


4.44344 




.30 


4.29050 




.80 


4. 37691 




.30 


4. 44470 




.35 


4.29W32 




.85 


4. 37838 




.35 


4. 44595 




.40 


4. 30007 




.90 


4. 37984 




.40 


4. 44720 




.45 


4.30182 




.95 


4. 3812S 




.45 


4. 44845 




.50 


4.30356 




16.00 


4. 38274 




.50 


4. 44969 




.55 


4. 30529 




.05 


4.39410 




.55 


4. 45093 




.60 


4. 30702 


34 


.10 


4.38563 




.60 


4.45216 




.65 


4. 30874 




.15 


-1.38700 




.65 


4. 45339 




.70 


4. 31046 




.20 


4. 38849 




.70 


4. 45462 




.75 


4.31216 




.25 


4. 38902 


28 


.75 


4. 45585 


24 


.80 


4.313X6 




.30 


4.39134 




.80 


4. 45707 




.85 


4.3155ft 




.36 


■1.39270 




.85 


4. 45829 




.90 


4.31724 




.40 


4.39417 




.90 


4.45950 




.95 


4. 31892 


33 


.45 


4. 39.558 




.95 


4. 46071 




13.00 


4. 32059 




..50 


4. 30608 




18.00 


4.46192 




.05 


4. 32226 




.55 


4. 3983N 




.05 


4.46313 




.10 


4. 32392 




.60 


4. 39977 




.10 


4. 46433 




.15 


1.3255S 




.65 


4.40116 




.15 


4. 46553 




.20 


4. 32722 




.70 


4. 40255 




.20 


4.46672 




.25 


4. 32887 




.75 


4. 40393 




.25 


4. 46791 




.30 


4. 33050 




.80 


4. 40531 


'-'7 


.30 


4.46910 




.35 


4.33213 




.85 


4. 40668 




.35 


4. 47029 




.40 


4. 33375 




.90 


4, 4(1805 




.40 


4.47147 




.45 


4.33537 




.95 


4.40941 




.45 


4. 47265 


23 


.60 


4.33698 




16.00 


4. 41077 




.50 


4. 47382 




.55 


■L33N59 




.05 


4.41213 




.55 


4. 47499 




.60 


4. 34019 




.10 


4, 4134K 




.60 


4. 47616 




.65 


4.34178 




.15 


4.41482 




.65 


4. 47733 




.70 


4.34337 




.20 


4.41616 




.70 


4. 47849 




.75 


4. 34495 




.25 


4. 41750 




.75 


4. 47965 




.80 


4.34653 


31 


.30 


4.41884 




.80 


4. 48081 




.85 


4. 34810 




.35 


4.42017 


26 


.85 


4.43196 




.90 


4. 34960 




.40 


4. 42149 




.90 


4. 48311 




.95 


4. 35122 




.45 


4. 42282 




.95 


4.48426 i 
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Mites. 


LOS. met*™. 


[)ifT.l..|t. 


Milts. 


JjilMrii'tiT.. 


in!, l.-i.' 


Mile*. 


Lug, meter.. 


"1 in i'h".' 


19.00 


4.48540 


23 


21.50 


4.53909 


» 


24.00 


4.58686 


18 


.05 


4.48654 




.55 


4.64010 




.05 


4. 58777 




.10 


4. 48768 




.60 


4.54110 




.10 


4,58867 




.15 


4.48*82 




.65 


4.64211 




.15 


4.58957 




.20 


4. 48995 




.70 


4.54311 




.20 


4. .59047 




.25 


4.49108 




.75 


4.64411 




.25 


4.59136 




.30 


4. 49221 


22 


.80 


4.54511 




.30 


4.59226 






4. 49333 




.85 


4. .54610 




.36 


4.59315 




!« 


4.49445 




.90 


4.54709 




.40 


4.59404 




.45 


4. 49557 




.95 


4,54808 




.45 


4. 59493 




.50 


4.49669 




22.00 


4.54907 




.50 


4. 59582 




. 55 


4. 49780 




.05 


4. 55009 




.55 


4.59670 




.60 


4.49891 




.10 


4. 55104 




.60 


4. 59759 




.05 


4.50001 




.15 


4.55202 




.66 


4. 59847 




.70 


4.50112 




.20 


4.55300 




.70 


4. 59935 




.75 


4.50222 




.25 


4. 55398 


19 


.75 


4.60023 




.80 


4.50332 




.30 


4.55495 




.SO 


4.60110 




.85 


4.50441 




.35 


4. 55593 




.85 


4.60198 




.90 


4. 50550 




.40 


4.556IHI 




.90 


4, 002*5 


17 


,95 


4.50669 




.45 


4. 55787 




.95 


4. 60372 




20.00 


4. 50768 




.60 


4. 65883 




25.00 


4.60459 




.OB 


4. ,50876 




.55 


4, 559S0 




.06 


4. 60648 




.10 


4.511985 




.60 


4. 50076 




.10 


4, 00632 




.15 


1.61003 




.65 


4.56172 




.15 


4.607L9 




.20 


4.51200 




.70 


4. 56268 




.20 


4.60805 




.25 


4.51308 


21 


.75 


4. 56363 




.25 


4. 608 J 1 




.30 


4.51415 




.80 


4. 56459 




.30 


4. 60977 




.35 


4.51521 




.SB 


4. 56554 




.35 


4.61063 




.40 


4.51628 




.90 


4. 56649 




.40 


4*61148 




.45 


4.51734 




.95 


4. 56743 




.45 


4.61234 




.50 


4.51840 




23.00 


4. 66838 




.50 


4. 61319 




.55 


4.51946 




.05 


4.56932 




.55 


4.61404 




.60 


4.52052 




.10 


4. 57026 




.60 


4. 61489 




,65 


4. 52157 




.15 


4.67120 




.65 


4. 61574 




.70 


4.62262 




.20 


4. 57214 




.70 


4. 61658 




.75 


4. 52367 




.25 


4. 57307 




.75 


4.61743 




.80 


4.52471 




.30 


4. 57401 




.80 


4. 61827 




.85 


4,52576 




.36 


4.67494 




.85 


4.61911 




.90 


4. 68080 




.40 


4. 57587 


18 


.90 


4. 61995 




.05 


4. 52783 




.45 


4. 57679 




.95 


4. 62079 




21.00 


4. 52887 




..50 


4. 57772 




26.00 


4. 62162 




.05 


4. 62990 




.55 


4.57864 




.05 


4. 62246 




.10 


4.53093 




.60 


4. 57956 




.10 


4,62329 




.15 


4. 53196 




.65 


4.58048 




.15 


4.62412 




.20 


4.53299 


20 


.70 


4. 58140 




.20 


4. 62495 




.25 


4. 53401 




.75 


4. 68231 




.25 


4.62578 




.30 


4,53503 




.80 


4.5K323 




.80 


4. 626G1 


I" 


.35 


4. ™>r, 




.85 


4.68414 




.35 


4. 62743 




.40 


4.53700 




.90 


4.585415 




.40 


4. 62825 




.45 


4.53808 




.95 


4. 58596 




.45 


4.62908 





GEOGRAPHIC TABLES AND FORMULAS. 273 
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Mills. 


Log. meters. 


■ iff.l-.L.- 


Miles. 


Log. meter-. 


j>iff.l..K. 

.»! mil.;. 


Miles. 


Log.metms. 


bur. log. 

(il mil.. 


26.50 


4.62990 


16 


29.00 


4. 66005 


15 


31.50 


4.70496 


14 


.55 


4.63071 




.05 


4. 66080 




.55 


4.70565 




.60 


4.6315:1 




. 10 


4. 670.54 




.60 


4.70634 




.06 


4. 632155 




.15 


4. 67120 




.65 


4. 70702 




.70 


4.63316 




.20 


4. 67203 




.70 


4.70771 




.75 


4. 63397 




.25 


4. 67278 




.75 


4.70839 




.SO 


4.63479 




.30 


4. 67352 




.80 


4. 70908 




.85 


■i. Ii355!l 




.35 


4. 67426 




.85 


4. 70076 




.90 


4:636411 




.40 


4. 6750*1 




.90 


4.71044 




.95 


4. 63721 




.45 


4. 67573 




.95 


4.71112 




27.00 


4.63801 




..50 


4. 67647 




32.00 


4.71180 




.05 


4.63882 




.55 


4. 67721 




.05 


4.71248 




.10 


4.63962 




.60 


4. 67794 




.10 


4. 71315 




.15 


4.64042 




.65 


4. 67867 




,15 


4.71383 




.20 


4.64122 




.70 


4. 67941 




.20 


4.71451 


13 


.25 


4.64202 




.75 


4.68014 




.25 


4.71518 




.30 


4.64281 




.80 


4. 68687 




.30 


4. 71585 




.35 


4. 64361 




.85 


4. 68159 




.35 


4. 716-52 




.40 


4.(54440 




.00 


4.08232 




.40 


4.71719 




.46 


4.64519 




.05 


4. 68305 




.45 


4. 71787 




.50 


4. 6459R 




30.00 


4. 68377 


14 


.50 


4. 71853 




.65 


4. 64677 




.05 


4. 68449 




.55 


4.71020 




.SO 


4.64756 




.10 


4. 6K522 




.60 


4. 71987 




.65 


4.64835 




.15 


4.68594 




.65 


4, 7205:i 




.70 


4. 64913 




.20 


4.68666 




.70 


4. 72120 




.75 


4.04961 




.25 


4. 68737 




.75 


4.72186 




.30 


4.65069 




.30 


4,68809 




.80 


4. 72252 




.85 


4.05147 




.35 


4.68H81 




.85 


4. 72319 




.90 


4. 6522* 




.40 


4. 68952 




.90 


4. 72385 




.95 


4. 65303 




.45 


4, 60024 




.05 


4. 72451 




■iS.OO 


4. 65381 


15 


.50 


4. 69095 




33.00 


4. 72516 




.06 


4. 65458 




.55 


4.69166 




.05 


4. 72582 




. 10 


4. H5536 




.60 


4.60237 




. 10 


4. 72648 




.15 


4. 85613 




.65 


4.6930K 




.15 


4.72713 




.20 


4. 65000 




.70 


4. 60370 




.20 


4. 72779 




.25 


4. 65767 




.75 


4. 69449 




.25 


4.72844 




'30 


4. 65844 




.80 


4.00520 




.30 


4. 72009 




.35 


4.65H20 




.85 


4.09590 




.35 


4. 72975 




.10 


4,65007 




.00 


4.69661 




.40 


4. 73040 




.45 


4. 66073 




.95 


4. 69731 




.45 


4. 73105 




.50 


4.BH149 




31.00 


4. 69801 




..50 


4. 73160 




.65 


4. 66226 




.65 


4.69871 




.55 


4. 73234 




-00 


4, 66302 




.10 


4.69941 




.60 


I. 73299 




. 06 


4. 66377 




.15 


4.70011 




.65 


4. 73363 




.70 


4. 66453 




.20 


4.70081 




.70 


4. 73428 




.75 


4.66629 




.26 


4. 70150 




.75 


4. 73492 




.80 


4.66604 




.30 


4. 70219 




.30 


4. 73557 




.85 


4.666SO 




.35 


4. 70289 




.85 


4. 73621 




.90 


4. 66755 




.40 


4. 70358 




.90 


4. 73085 




. 05 


4.06830 




.46 


4. 70427 




.95 


4. 73749 
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Table 28. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log:, meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


34.00 


4. 73813 


13 


36. 50 


4.76894 


12 


39.00 


4. 79771 


11 


.05 


4. 73877 




.55 


4. 76954 




.05 


4. 79727 




.10 


4. 73940 




.60 


• 4. 77013 




.10 


4. 79883 




.15 


4. 74004 




.65 


4. 77072 




.15 


4. 79938 




.20 


4. 74068 




.70 


4. 77132 




.20 


4.79994 




.25 


4. 74131 




.75 


4. 77191 




.25 


4.80049 




.30 


4. 74194 




.80 


4. 77250 




.30 


4. 80104 




.35 


4. 74258 




.85 


4. 77309 




.35 


4. 80159 




.40 


4. 74321 




.90 


4. 77368 




.40 


4. &)215 




.45 


4. 74384 




.95 


4. 77426 




.45 


4. 80270 




.50 


4.74447 




37.00 


4. 77485 




.50 


4. 80325 




.55 


4. 74510 




.05 


4.77544 




.55 


4. 80380 




.60 


4. 74573 




.10 


4. 77602 




.60 


4.80435 




.65 


4. 74635 




.15 


4. 77661 




.65 


4. 80489 




.70 


4. 74698 




.20 


4. 77719 




.70 


4.80544 




.75 


4. 74761 


12 


.25 


4. 77778 




.75 


4.80599 




.80 


4. 74823 




.30 


4. 77836 




.80 


4.80653 




.85 


4. 74885 




.35 


4. 77894 




.85 


4. 80708 




.90 


4. 74947 




.40 


4. 77952 




.90. 


4. 80762 




.95 


4. 75010 




.45 


4. 78010 




! .95 


4. 80817 




35.00 


4. 75072 




.50 


4. 78068 




| 40.00 


4. 80871 




.05 


4. 75134 




.55 


4. 78126 




.05 


4.80925 




.10 


4. 75196 




.60 


4. 78184 




.10 


4. 80979 




.15 


4. 75257 




.65 


4. 78241 




.15 


4. 81034 




.20 


4. 75319 




.70 


4.78299 




.20 


4. 81088 




.25 


4. 75381 




.75 


4. 78357 




.25 


4. 81142 




.30 


4. 75443 




.80 


4. 78414 




.30 


4.81195 




.35 


4. 75504 




.85 


4. 78472 




.35 


4. 81249 




.40 


4. 75565 




.90 


4. 78529 




.40 


4. 81303 




.45 


4. 75627 




.95 


4. 78586 




.45 


4. 81357 




.50 


4. 75688 




38.00 


4. 78643 




.50 


4. 81411 




.55 


4. 75749 




.05 


4. 78701 


11 


.55 


4. 81464 




.60 


4. 75810 




.10 


4. 78758 




.60 


4. 81518 




.65 


4. 75871 




.15 


4. 78815 




.65 


4. 81571 




.70 


4. 75932 




.20 


4. 78871 




.70 


. 4. 81624 




.75 


4. 75993 




.25 


4. 78928 




.75 


4. 81677 




.80 


4. 76053 




.30 


4. 78985 




.80 


4.81731 




.85 


4. 76114 




.35 


4. 79041 




.85 


4.81784 




.90 


4. 76174 




.40 


4. 79098 




.90 


4. 81837 




.95 


4. 76235 




.45 


4. 79155 




.95 


4. 81890- 




36.00 


4. 76295 




.50 


4. 79211 




41.00 


4. 81943 




.05 


4. 76355 




.55 


4. 79267 




.05 


4.81996 




.10 


4. 76416 




.60 


4. 79324 




.10 


4. 82049 




.15 


4. 76476 




.65 


4. 79380 




.15 


4.82102 




.20 


4. 76536 




.70 


4. 79436 




.20 


4. 82155 




.25 


4. 76596 




.75 


4. 79592 




.25 


4. 82207 




.30 


4. 76656 




.80 


4. 79548 




.30 


4. 82260 




.35 


4.76715 




.85 


4. 79604 




.35 


4. 82313 


10 


.40 


4. 76775 




.90 


4.79660 




.40 


4. 82365 




.45 


4. 76835 




.95 


4. 79716 




.45 


4. 82417 
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Table 28.— .For int. miiiiYfuiuii of mile* and logarithm* of meters — Continued. 



miil~. 
-11.50 


Lug. met*™. 


Hi IT. log. 

."1 Till],-. 


„,,„. 


U-g.BKtel*. 


air. i,« 

.»] mil,'. 


Ml,.. 


Log. meters. 


IlilT. !.«.' 
.01 mik. 


4. 82470 


10 


44.00 


4. 85010 


10 


46.50 


4. 87410 


9 




1.82522 




.05 


4.85000 




.55 


4. 87457 






4. H2574 




.10 


4.85109 




.00 


4.87504 






4. H2027 




.15 


4.85158 




.65 


4.875.511 




.70 


4. 82679 




.20 


4.85207 




.70 


4. 87597 




75 


4. 82731 




.25 


4.85250 




.75 


4. 87643 




.MO 


4.82783 




.30 


4. H5305 




.80 


4. 87690 




.86 


4. 82835 




.35 


4.85354 




.85 


4. 87736 




,00 


4.82886 




.40 


4. 8.5403 




.90 


4. 87782 




.96 


4. 82938 




.45 


4. 85452 




.95 


4.87B29 




42.00 


4.82990 




.50 


4.85501 




47.00 


4. 87875 




.05 


4. 83042 




.55 


4. 85550 




.05 


4. 87921 




.10 


4. H3093 




.00 


4.85599 




.10 


4. 87907 




. 16 


4. 83145 




.05 


4. 8,5647 




.15 


4. 88013 




.20 


4. 83196 




.70 


4. 85090 




.20 


4.88059 




.25 


4.83248 




.75 


'4. 85744 




.25 


4.88105 




.30 


4.83208 




.80 


4. 85793 




.30 


4. 88151 




.35 


t. 83350 




.85 


4. 85841 




.36 


4. 88197 




.40 


4.83402 




.00 


4.. 45890 




.40 


4. 88243 




.45 


4. 83453 




. 115 


4.85938 




.45 


4. 88289 




M 


4.83504 




45.00 


4. 85986 




.50 


4.88334 




.55 


4.835.55 




.05 


4, 80035 




.55 


4.88380 




.00 


4.K3(ittfi 




.111 


4. 80083 




.60 


4. *8320 




.65 


4.831157 




.15 


4.80131 




.85 


4. 88471 




.70 

.75 


4. 83708 
4. 83751) 




.80 

.25 


4. 86179 
4.80227 




.70 


4. 88517 
4. 88562 




.SO 


4. 83809 




.30 


4. 80275 




!sb 


4. mm 




.86 


4. 83880 




.35 


4. 80323 




.85 


4. 88053 




.HO 


4.83911 




.40 


4.86371 




.90 


4. 8*099 




.OS 


4. 83901 




.45 


4.86418 




.95 


4. 88744 




43. 00 


4.84012 




.50 


4.86466 




48.00 


4. 88789 




.05 


4. 84062 




.55 


4. 80514 




.05 


4. 88,834 




.10 


4.84113 




.60 


4. 86501 




.10 


4. 88879 




.15 


4.84163 




.65 


4. 81561)9 




.15 


4. K8925 




.20 
.36 


4. 84213 
4.84264 




.70 


4. 86057 
4. 86704 




.20 


4. 88970 
4. 89015 




.no 


4. 84314 




!so 


4. 86751 




'.W 


4.89060 




.35 


4. 84364 




.85 


4. 80799 




.35 


4. 89105 




.40 


4.84414 




.90 


4.80846 




.40 


4. 89149 




.46 


4. 84464 




.05 


4.86894 




.45 


4. 89104 




,60 


4.84514 




40.00 


4.86941 


9 


..50 


4. 89239 




.60 


4. 84504 




.05 


4, 80988 




.55 


4. 89284 




.00 


4. 84614 




.10 


4. 87035 




.00 


4.89329 




.05 


4. 84663 




.15 


4.87082 




.a5 


4. 89373 




.70 


4.84713 


.20 


4. 87129 




.70 


4. 89418 




.75 


4. 84703 




.25 


4. 87170 




.75 


4. 89402 




.HO 


4.84812 




.30 


4. 87223 




.80 


4. 89507 




.86 


4.84802 




.35 


4. 87270 




.85 


4. 89551 




.90 


4. 841)1 1 




.40 


4.87317 




.1)0 


4. 89590 




.06 


4. 84001 




.45 


4. 87364 




.95 


4. 89640 
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Table 28.— For tnlfri.viiremim of mils* and logarithms of meter*— Continued. 



Milea. 


,,.._ 


.01 mile., M11H,i 


Lor. meters. 


Diff.l.w 
111 mi If 


MUes. 


„.„-. 


IS: 

8 


49.00 


4. 89685 


9 


51.50 


4.91846 


8 


54.00 


4.93904 


.05 


4. 89729 




.55 


4. 91888 






4. 93945 




.10 


4. 81)773 




.60 


4. 91930 




.10 


4. 939K5 




.15 


4.80817 




.65 


4.91972 




.15 


4.94025 




.20 


4. 89861 




.70 


4.92014 




.20 


4.94065 




.25 


4.89906 




.75 


4.92056 




.25 


4.94105 




.30 


4.89950 




-HO 


4.92098 




.30 


4. 94145 




.35 


4.89994 




.85 


4. 92140 




.36 


4. 94185 




.40 


4. mm 




.90 


4.92182 




.40 


4, 94225 




.45 


4.90082 




.95 


4. 98224 




.46 


4.94265 




.50 


4.90125 




52.00 


4. 92265 




.50 


4.94305 




.55 


4.90169 




.05 


4. 92307 




.55 


4. 94345 




.00 


4.90213 




.10 


4, 92349 




.60 


4. 94384 




.65 


4. 90257 




.15 






.65 


4.94424 




.70 


4. 90301 




.20 


4. 92432 




.70 


4.94464 




.75 


4. 90344 




.25 


4. 92474 




.75 


4.94503 




.80 


4. '.mm 




.30 


4.92515 




.80 


4. 94543 




.85 


4.90431 




.35 


4. 92557 




.86 


4. 94583 




.90 


4. 90475 




.40 


4.9259* 




.90 


4. 94622 




.95 


4.90519 




.45 


4. 92639 




.95 


4. 94662 




50.00 


4.90562 




.50 


4.92681 




55.00 


4.94701 




.05 


4. 90605 






4. 92722 




.05 


4.94741 




. 10 


4.90649 




.60 


4. 92764 




.10 


4. 94780 




.15 


4,90092 




.65 


4.92805 




.15 


4.94820 




„20 


4.90735 
4. 90779 




.70 

.75 


4. 92846 
4. 92687 




.20 
.25 


4. 94859 
4. 94698 




'.m 


4. 90*22 




.80 


4, 92928 




.30 


4. 94937 




. 35 


4. 90865 




.85 


4. 92969 




.35 


4. 94977 




.40 


4.90908 




.90 


4. 9301 1 




.40 


4.95016 




. 45 


4.90951 




.95 


4. 93052 




.45 


4. 95055 




. m 


4.90994 




53. 00 


4. 93093 




.50 


4.95094 




.55 


4.91037 




.05 


4.9313:1 




.55 


4. 95133 




.00 


4. 91080 




.10 


4.93175 




.60 


4.95172 




.65 


4.91123 




.15 


4. 93215 




.65 


4. 95212 




.70 


4.91166 




.20 


4. 93256 




.70 


4. 95251 




.75 


4.91209 




. 25 


4. 93297 




.75 


4. 95289 




'.HO 


4.91251 




.30 


4. 93336 




.go 


4. 95328 




.85 


4.91294 




.35 


4.93376 




.85 


4. 95367 




.00 


4.91337 




.40 


4. 93419 




.90 


4. 95408 




.95 


4. 91379 




.45 


4. 93460 




.95 


4.95445 




51.00 


4. 91422 




.50 


4. 93500 




56.00 


4.96484 




.06 


4. 91465 




.55 


4. 9,3541 




.05 


4. 95523 




.10 


4.91507 




.60 


4.9*581 




.10 


4. 95561 




.15 


4.91550 




.65 


4. 93922 




.15 


4. 95600 




,ao 


4.91592 




.70 


4. 93662 




.20 


4. 96639 




.25 


4.91634 




.75 


4.93703 




.25 


4. 9.5677 




.88 


4.91677 


8 


.80 


4. 93743 




.30 


4.95716 




.35 


4.91719 




.85 


4. 93784 




.35 


4. 95754 




.40 


4.91761 




.90 


4.93H24 




.40 


4. 95793 




.45 


4.91803 




.95 


4.93864 




.45 


4. 95831 
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Table 28. — For i„i,-n-i>,iri; timi of mile* and logarithms of meters — Continued. 



Milts. 
r.6.50 


Log.IH8M.rB. 


uiir. ]„u'. 

HI mil, 


•»'"■ 


-— 


Iliff.loK 

»li. 


Miles. 


"«• 


]>ilT.].iK. 

1)1 mill-. 


4. 115870 


s 


59.00 


4. 97750 


7 


61.60 


4. 99553 


7 




4.1I5908 




.05 


4.97787 




,55 


4. 99588 




.60 


4. 95947 




.10 


4.97824 




.60 


4.99623 




.66 


4. 115985 




,15 


4. 97861 




.65 


4.99058 




.70 


4.98028 




.20 


4. 97897 




.70 


4. 99693 




.75 


4. 96063 




.25 


4. 97934 




.75 


4.99729 




.80 


4. 90100 




.30 


4. 97971 




.80 


4. 99764 




.85 


4. 96138 




.35 


4. 98007 




.85 


4.9971*9 




.90 


4.96176 




.40 


4. 98044 




.90 


4. 998.34 




.96 


4. 96214 




.4.". 


4. 98080 




.95 


4. 99869 




57.00 


4. 96253 




. 50 


4.98117 




62.00 


4.99904 




.95 


4.96291 




.66 


4.98153 




.05 


1.99939 




.10 


4.06329 




. 60 


4.98190 




.10 


4.99974 




.16 


4.96367 




.66 


4.98226 




.15 


5.00009 




.20 


4. 96405 




.711 


4. 98262 




.30 


5. 00044 




.25 


4. 96443 




.75 


4.98299 




.25 


5. 00079 




.30 


4.90481 




.80 


4. 983:15 




.30 


5.00114 




.35 


4,96518 




.86 


4. 98371 




.86 


5.00149 




.40 


4.96556 




.90 


4. 98408 




.40 


5.00183 




.45 


4. 90594 




.95 


4.98444 




.46 


5. 00218 




..50 


4.96632 




60.00 


4.98480 




.50 


5. 00253 




.55 


4, 96669 




.05 


4.98516 




.55 


5. 00288 




.60 


4. 96707 




.10 


4.98552 




.60 


5. 00322 




.65 


4. 96745 




.15 


4.98589 




.65 


5. 00357 




.711 


4. 96783 




.20 


4. 98625 




.70 


5. 00392 




.75 


4. 96820 




,25 


4. 98861 




.75 


5.00426 




.80 


4. 96858 




.30 


4. 98697 




.80 


5.00461 




.85 


4.96895 




.35 


4.98733 




.86 


5. 00495 




.00 


4.90933 




.40 


4. 98769 




.90 


5. (¥153(1 




,96 


4. 915970 




.45 


4.98805 




.95 


5. 00565 




58.00 


4.97008 




.50 


4.98841 




63.00 


5. 00599 




.05 


4. 97045 




.55 


4. 98878 




.06 


5.00033 




. 10 


4.97083 




.60 


4. 9S912 




.10 


5.00008 




,16 


4.97120 




.65 


4. 98948 




.15 


5. 00702 




.20 


4. 97157 




.70 


4. 98984 




.20 


5. 00737 




.25 


4. 97195 




.75 


4. 99020 




.25 


5. 00771 




.30 


4, 97232 




.80 


4. 91*055 




^30 


5.00805 




.36 


4. 97269 




.85 


4.99091 




.36 


5. 00840 




.40 


4. 9730"! 




.90 


4. 99127 




.40 


5. 00874 




.45 


4.97343 




.95 


4.99162 




.45 


5. 00908 




.60 


4.97381 




61.00 


4. 99198 




.50 


5.00942 




.68 


4.97418 




.05 


4.99234 




. 55 


5. 00977 




.60 


4.97455 




.10 


4. 99209 




.60 


5.01011 




. 05 


4. 97492 




.15 


4.99305 




.65 


5.01045 




.70 


4. 97529 




.20 


4. 99340 




.70 


5.01079 




.75 


4.97566 




.25 


4. 99376 




.75 


5.01113 




.BO 


4.97603 




.30 


4.99411 




.80 


5.01147 




.85 


4. 97640 




.36 


4.99447 




.85 


5.01181 




.90 


4.97677 




.40 


4.1*9482 




.90 


5.01215 




.95 


4.97713 




.45 


4.99517 




.95 


5.01249 
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Table 28. — For iiiU-eiiiniviiairH of miles and logarithm! of meter! — Continued. 



Miles. 


■„„„. 


Kffi 


Miles. 


«..„,.». 


ME 


Miles. 


Lng-mottTB. 


riifl.ioK. 


64.00 


5.01283 


7 


66.50 


5.02947 


7 


69.00 


5. 04550 


6 


.06 


5.01317 




.55 


5.0298(1 




.06 


5.04581 




.10 


5.01351 




.60 


5.03012 




. 10 


5.04613 




.15 


5,01385 




.65 


5. 03045 




.15 


5-04644 




.20 


5.01419 




.70 


5. 03078 




.20 


5.04676 




.25 


5.01452 




.75 


5.03110 




.25 


5. 04707 




.30 


6.01480 




.80 


5.03143 




,30 


5. 0473.S 




.35 


5.01520 




.85 


5.03175 




.35 


5. 04770 




.40 


5.01554 




.90 


5.03208 




.40 


5.04801 




.45 


5.01587 




.95 


5.03241 




.45 


5. 04832 




.50 


5. 01621 




67.00 


5. 03278 


6 


.50 


5.04863 




.55 


5.011155 




.05 


5. o:::i05 




.55 


5.94895 




.fin 


6.01888 




.10 


5.03337 




.60 


5. 04926 




.83 


5. 01722 




.15 


5.0:1:170 




.65 


5.04957 




.711 
.75 


5.01755 
5.01789 




.20 
.25 


5. 03402 
5. 03434 




.75 


5. 04988 
5.05019 




.80 


5.01823 




.30 


5. 034(17 




.80 


5. a5051 




.85 


5.01856 




.35 


5. 03499 




.85 


5. 05082 




.90 


5.01889 




.40 


5. 03531 




.90 


5.05113 




.95 


5. 01923 




.45 


5. 035(13 




.95 


5. 05144 




65.00 


5. 01956 




.50 


5. 03595 




70.00 


5. 05175 




.05 


5.01990 




.55 


5. 03627 




.05 


5.05206 




.10 


5.0202.'! 




.60 


5.036(10 




.10 


5. 05237 




.15 


5. 02056 




.65 


5.0:1092 




.15 


5. 052(18 




.20 


5. 02090 




.70 


5.03724 




.20 


5. 05299 




.25 


5.03123 




.75 


5. 037.56 




.25 


5.05330 




.SO 


5.0215(1 




.80 


5. 03788 




.30 


5. 05361 




.38 


5. 02190 




.85 


5. 03*211 




.35 


5.05391 




.40 


5.02223 




. SMI 


5.03852 




.40 


5. 05422 




.45 


5. 022.56 




.95 


5. 03884 




.45 


5, 05453 




.5(1 


5. 02289 




118.(19 


5. 08916 




.50 


5.05484 




.55 


5. 02:122 




.&5 


5. 03948 




.55 


5.05515 




.60 


5. 02:155 




.10 


5,03980 




.60 


5. 05.545 




.65 


5.02389 




.15 


5. 04012 




.65 


5. 0=5576 




.70 


5. 02421 




.20 


5. 04043 




.70 


ft. 05607 




.75 


5. 02455 




.25 


5. 04075 




.75 


5. 05538 




.80 


5. 02-188 




.30 


5.04107 




.MO 


5. 056(18 




.85 


5,02521 




.35 


5.04139 




.85 


5.05699 




.80 


5. 02554 




.40 


5.04171 




.90 


5. 05730 




.06 


5. 02587 




.45 


5. 04202 




.95 


5. 05760 




06. 00 


5.02619 




..50 


5.04234 




71.00 


5. 05791 




.05 


5. 021152 




.55 


5. 0426(1 




.05 


5. 05821 




.10 


5. 02685 
5. 02718 




.60 
.65 


5. 04297 
5,01329 




.10 


5.05852 
5. 05K83 




'.'2(1 


5.02751 




.70 


5.04361 




,20 


5.05913 




.25 


ft. 02784 




.75 


5. 04392 




.25 


5. 05943 




.30 


5.02,816 




.SO 


5. 04424 




.30 


5. 05974 




.36 


5.(12849 




.85 


5. 04455 




.35 


5.06004 




.40 






.90 


5. 04487 




.40 


5.06035 




.45 


5. 02915 




,95 


5.04518 




.45 


5. 06065 
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Table 28. — For inlrriviieeniiiii of mUes and logarithm* of meters — Continued. 



.Mil.-. 


Log.meUins. 


l.iii.l.,-. 


Mllca. 


Log. mot™. 


l!iff.li>K. 

HI mil-. 


Miles. 


„.*. 


Oiir.l-.;,-. 

1 ■ 


71.50 


5.06096 


6 


74.00 


5.07588 


a 


76.50 


5.09031 


6 


.65 


5.06126 




.05 


5.07617 




.55 


5.09050 




.60 


5. 06166 




.10 


5.07647 




.00 


5. 09088 




.65 


5. 001 87 




.15 


5. 07670 




.65 


5.09117 




.70 


5.06217 




.20 


5. 07705 




.70 


5.09145 




.75 


5.06247 




.25 


5. 07735 




.75 


5.09173 




.80 


5.00277 




.30 


5.07764 




.80 


5.09201 




.85 


5, 00308 




.35 


5.07793 




.85 


5.00220 




.90 


5. 00338 




.40 


5. 07822 




.90 


5. 09258 




.95 


5.06368 




.45 


5. 07851 




.95 


5. 09280 




72.00 


5.06398 




.50 


5. 07881 




77.00 


5. 09314 




.05 


5. 00428 




.55 


5.07910 




.06 


5.00342 




.10 


5. 00459 






5. 97il39 




. in 


ft. 00370 




.15 


5. 06489 




.65 


5,0790* 




. 15 


5. 00309 




,20 


5. 06519 




.70 


5. 07997 




.20 


5.09427 




.25 


5.06549 




.75 


5. 08026 




.25 


5.09455 




.30 


5.06579 




'M 


5.08055 




.30 


5. 09483 




.35 


5,00*100 




.85 


5. 08084 






5.09511 




.40 


5. 066311 




.90 


5.08113 




.40 


5. 01*530 




.45 


S. 06669 




.95 


5.08142 




.45 


5. 09567 




.50 


5.06699 




75. 00 


5.08171 




.80 


5.09595 




.55 


r>. 0(172!* 




.05 


5.08200 




..55 


5.O0023 




.60 


5. 06759 






5. 0*229 




.60 


5.01*651 




.65 


5. 00789 




.15 


5. 08258 




.65 


5. 09679 




.70 


5.06818 




.20 


5. 08287 




.70 


5. 09707 




.75 


5. 06848 




.25 


5.08316 




.75 


5. 09735 




.80 


5. 00878 




.39 


5. 083-15 




.80 


5.00703 




.85 


5.06008 




.35 


5. 08373 




.85 


5.09791 




.90 


5.O003S 




.40 


5.08402 




.90 


5. 09819 




.95 


5. 06967 




.45 


5.08431 




.95 


5. 09847 




73.00 


5.06997 




-.50 


5.08460 




78.00 


5. 09875 




.05 


5. 07927 




.55 


5. 08488 




.05 


5.00H02 




.10 


5. 070.57 




.60 


5.08517 




.10 


5.00930 




.15 


5.07080 




.65 


5.0.H546 




.15 


5.01*058 




.20 


5.07U6 




.70 


5.08575 




.20 


5.09986 




.25 


5. 07146 




.75 


5. 08603 




.25 


5. 10013 




.30 


5.07175 




.80 


5.08632 




.30 


5.10041 




.35 


5. 07205 




.85 


5.08661 




.35 


5. 10069 




.40 


5. 07235 




.00 


5. 08OH9 




.40 


5. 10097 




.45 


5.07264 




.95 


5.08718 




.45 


5. 10124 




.so 


5. 07294 




76.00 


5. 08746 




.50 


5. 10152 




.55 


5. 07323 




.05 


5. 08775 




.55 


5. 10180 




.60 


5. 07353 




.10 


5. 08803 




.60 


5. 10207 




.65 


5. 07382 




.15 


5. 08832 




.65 


5. 10235 




.70 


5.07412 




.20 


5.08861 




.70 


5. 10263 




.75 


5. 07441 




.25 


5. 08889 




.75 


5. 10290 




.80 


5.07471 




.30 


5 08917 




.80 


5. 10318 




.85 


5. 075IX) 




.35 


5. 08946 




.85 


5. 10345 




.90 


5.0752!! 




.40 


5. 08974 




.90 


5. 10373 




.95 


5. 97559 




.45 


5. 09003 




.95 


5. 10400 
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Table 28. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff.log. 
.01 mile. 


Miles-. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


79.00 


5.10428 


5 


81.50 


5. 11781 


i 

5. 


84.00 


5.13093 


5 


.05 


5. 10455 




.55 


5. 11807 




.05 


5. 13119 




.10 


5. 10483 




.60 


5. 11834 




.10 


5. 13145 




.15 


5. 10510 




.65 


5. 11861 




.15 


5. 13170 




.20 


5. 10537 




.70 


5. 11887 




.20 


5. 13196 




.25 


5. 10565 




.75 


5.11913 




.25 


5. 13222 




.30 


5. 10592 




.80 


5. 11940 




.30 


5. 13248 




.35 


5. 10620 




.85 


5. 11967 




.35 


5.13273 




.40 


5.10647 




.90 


5. 11993 




.40 


5.13299 




.45 


5. 10674 




.95 


5. 12020 




.45 


5. 13325 




.50 


5. 10702 




82.00 


5. 12046 




.50 


5. 13351 




.55 


5. 10729 




.05 


5. 12073 




.55 


5. 13376 




.60 


5. 10756 




.10 


5. 12099 




.60 


5. 13402 




.65 


5. 10784 




.15 


5.12126 




.65 


5. 13428 




.70 


5. 10811 




.20 


5. 12152 




.70 


5. 13453 




.75 


5. 10838 




.25 


5. 12179 




.75 


5. 13479 




.80 


5. 10865 




.30 


5. 12205 




.80 


5.13505 




.85 


5. 10893 




.35 


5. 12231 




.85 


5. 13530 




.90 


5. 10920 




.40 


5. 12258 




.90 


5. 13556 




.95 


5. 10947 




.45 


5. 12284 




.95 


5. 13581 




80.00 


5. 10974 




.50 


5. 12310 




85.00 


5. 13607 




.05 


5.11001 




.55 


5. 12337 




.05 


5. 13632 




<10 


5. 11028 




.60 


5. 12363 




.10 


5. 13658 




.15 


5. 11055 




.65 


5. 12389 




.15 


5. 13683 




.20 


5. 11082 




.70 


5. 12416 




.20 


5. 13709 




.25 


5. 11109 




.75 


5. 12442 




.25 


5. 13734 




.30 


5. 11137 




.80 


5. 12468 




.30 


5. 13760 




.35 


5. 11164 




.85 


5. 12494 




.35 


5. 13785 




.40 


5. 11191 




.90 


5. 12521 




.40 


5.-13811 




.45 


5. 11218 




.95 


5. 12547 




.45 


5. 13836 




.50 


5. 11245 




83.00 


5. 12573 




.50 


5. 13862 




.55 


5. 11272 




.05 


5. 12599 




.55 


5. 13887 




.60 


5. 11299 




.10 


5. 12625 




.60 


5. 13912 




.65 


5. 11325 




.15 


5. 12651 




.65 


5. 13938 




.70 


5.11352 




.20 


5. 12677 




.70 


5.13963 




.75 


5. 11379 




.25 


5. 12703 




.75 


5. 13988 




.80 


5. 11406 




.30 


5. 12729 




.80 


5. 14014 




.85 


5. 11433 




.35 


5. 12756 




.85 


5. 14039 




.90 


5. 11460 




.40 


5. 12782 


■ 


.90 


5. 14064 




.95 


5. 11487 




.45 


5. 12808 




.95 


5.14090 




81.00 


5. 11513 




.50 


5. 12834 




86.00 


5. 14115 




.05 


5. 11540 




.55 


5. 12860 




.05 


5. 14140 




.10 


5. 11567 




.60 


5. 12886 




.10 


5. 14165 




.15 


5. 11594 




.65 


5. 12912 




.15 


5. 14191 




.20 


5. 11621 




.70 


5. 12937 




.20 


5. 14216 




.25 


5. 11647 




.75 


5. 12963 




.25 


5. 14241 




.30 


5. 11674 




.80 


5. 12989 




.30 


5. 14266 




.35 


5. 11701 




.85 


5. 13015 




.35 


5. 14291 




.40 


5. 11727 




.90 


5. 13041 




.40 


5. 14316 




.45 


5. 11754 




.95 


5.13067 




.45 


5. 14341 
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— For inlereoimenihn of miles and logarithms ofmeUrt — Continued. 



„,,„. 


Llltf. IILCll-O. 


[>ifT.l.> t -. 

ill mile. 


Mflea. 


Log.meiw*. 


Hi,,'-;;:; 


Miles. 


Log.motere. 


hiii. i..^. 


86. 50 


5.14367 


5 


89.00 


5.15604 


5 


91.50 


' 5.16807 


5 


.55 


5. 143112 




.05 


5.15628 




.56 


5. 16831 




.60 


Si 14417 




.10 


5, 15053 




.60 


5.16855 




Jffi 


5.14442 




.15 


5.15677 




.65 


5. 16878 




.70 


6. 14467 




.20 


5. 15701 




.70 


5. 16902 




.75 


5. 14492 




.25 


5. 15726 




.76 


5. 16926 




.80 


6. 14517 




.30 


5. 15750 




.80 


5, 16949 




.8-5 


5. 14542 




.36 


5. 16775 




.85 


5. 10973 




.90 


5. 145(17 




.40 


5. 15799 




.90 


5. 16997 




.95 


5. 14592 




.45 


5. 15823 




.95 


5.17020 




87.00 


5. 14617 




.50 


5. 15847 




92.00 


5. 17044 




.05 


5. 141542 






5. 15K72 




.06 


5. 17067 




.10 


5. 14667 




.60 


5. I5K96 




.10 


5. 1709E 




.15 


5.14692 




.65 


5. 15920 




.15 


5.17115 




.20 


5. 14717 




.70 


5. 15944 




.20 


5, 17138 




.25 


5. 14741 




,75 


5. 15968 




.25 


5. 17162 




.30 


5. 14766 




.80 


5. 15993 




.30 


5. 172P5 




.35 


5. 14791 




.85 


5.16017 




.35 


5.17209 




.40 


5. 14816 




.90 


5.16041 




.40 


5.17232 




.45 


5.14841 




.95 


5.16065 




.45 


5. 17256 




.50 


5. 14860 




90.00 


5. 16089 




.50 


5. 17279 




.55 


6. 14891 




.05 


5.16113 




.55 


5. 17303 




.00 


5. 14015 




.10 


5. 16137 




.60 


5.17326 




.as 


5.14940 




.15 


5. 16162 




.65 


5,17349 




.70 


5. 14965 




.20 


5. 16186 




.70 


5.17373 




.75 


5. 14990 




.25 


5. 16210 




.75 


5.17396 




.80 


5. 15014 




.30 


5. 16234 




.80 


5. 17420 




.86 


5. 15039 




.36 


5. 16258 




.85 


5. 17443 




.90 


6, 15064 




.40 


5. 16282 




.90 


5.17467 




.05 


5. 15089 




.45 


5.16306 




.95 


5. 17490 




88.00 


5. 15113 




.50 


5. 16.130 




93.00 


5. 17513 




-W, 


5.15138 




.56 


5.16354 




.05 


5. 17537 




.10 


5,15103 




.60 


5. 16378 




.10 


5.17560 




.15 


5. 15187 




.65 


5,16402 




.15 


5. 17583 




.20 


5. 15212 




.70 


5. 16426 




.20 


5.17607 




.25 


5.15237 




.75 


5. 16450 




.25 


5.17630 




.30 


5. 15201 




.80 


5. 16474 




.30 


5.17653 




.35 


5. 15286 




.85 


5. 16497 




.35 


5.17676 




.-10 


5. 15310 




.90 


5. 16521 




.40 


5. 17700 




.45 


5. 153&5 




.95 


5. 16545 




.45 


5. 17723 




,60 


5.15359 




91.00 


5. 16569 




.50 


5. 17746 




.,55 


5. 15384 




.05 


5. lli.593 




.55 


a. 17769 




.1*0 


5.15+08 




.10 


5. 16617 




.60 


5. 17793 




.65 


5. 15433 




.15 


5.16641 




.66 


5.17816 




.70 


5. 15457 




,20 


5.16665 




.70 


5. 17B39 




.75 


5. 15482 




.25 


5. 16688 




.75 


5.17862 




.80 


5. 15508 




.30 


5. 16712 




.80 


5.17885 




.85 


5. 15531 




.35 


5. 16736 




.66 


5.17908 




.90 


5. 1,5555 




.40 


5. 16760 




.90 


5. 17932 




.85 


5.15580 




.45 


5. 16783 




.95 


5. 17955 
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Table 28. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 



94.00 
.05 
.10 
.15 
.20 

.25 
.30 
.35 
.40 
.45 

.50 
.55 
.60 
.65 
.70 

.75 

.80 
.85 
.90 
.95 

95.00 
.05 
.10 
.15 
.20 

.25 
.30 
.35 
.40 
.45 

.50 
.55 
.60 
.65 
.70 

.75 
.80 
.85 
.90 
.95 



Log. meters. 



5. 17978 
5. 18001 
5. 18024 
5. 18047 
5. 18170 

5. 18193 
5. 18116 
5. 18139 
5. 18162 
5. 18185 

5. 18208 
5. 18231 
5. 18254 
5. 18277 
5. 18300 

5. 18323 
5. 18346 
5. 18369 
5. 18392 
5. 18415 

5. 18437 
5. 18460 
5. 18483 
5.18506 
5. 18529 

5. 18551 
5. 18574 
5. 18597 
5. 18620 
5. 18643 

5. 18665 
5. 18688 
5.18711 
5. 18733 
5. 18756 

5. 18779 
5. 18802 
5. 18824 
5. 18847 
5. 18869 



Diff.log 
.01 mile, 



Miles. 



96.00 
.05 
.10 
.15 
.20 

.25 
.30 
.35 
.40 
.45 

.50 
.55 
.60 
.65 
.70 

.75 

.80 
.85 
.90 
.95 

97.00 
.05 
.10 
.15 
.20 

.25 
.30 
.35 
.40 
.45 

.50 
.55 
.60 
.65 
.70 

.75 
.80 
.85 
.90 
.95 



Log. meters. 


Diflf. log. 
.01 mile. 


Miles. 


5. 18892 


5 


98.00 


5. 18915 




.05 


5. 18937 




.10 


5. 18960 




.15 


5. 18983 




.20 


5.19005 




.25 


5. 19028 




.30 


5. 19050 




.35 


5. 19073 




.40 


5. 19095 




.45 


5. 19118 




.50 


5. 19140 




.55 


5. 19163 




, .60 


5. 19185 




.65 


5. 19208 




.70 


5. 19230 




.75 


5. 19253 




.80 


5. 19275 




.85 


5. 19297 




.90 


5. 19320 




.95 


5. 19342 


4 


99.00 


5. 19365 




.05 


5. 19387 




.10 


5. 19409 




.15 


5. 19432 




.20 


5. 19454 




.25 


5. 19476 




.30 


5. 19499 




.35 


5. 19521 




.40 


5. 19543 




.45 


5. 19565 




.50 


. 5.19588 




.55 


5. 19610 




.60 


5. 19632 




.65 


5. 19655 




.70 


5. 19677 




.75 


5. 19699 




.80 


5. 19721 




.85 


5. 19743 




.90 


5. 19765 




.95 



Log. meters. 



5. 19788 
5. 19810 
5. 19832 
5. 19854 
5. 19876 

5. 19898 
5.19920 
5. 19942 
5.19965 
5. 19987 

5.20009 
5.20031 
5.20053 
5.20075 
5.20097 

5. 20119 
5. 20141 
5. 20163 
5. 20185 
5.20207 

5. 20229 
5. 20250 
5. 20272 
5. 20294 
5. 20316 

5.20338 
5.20360 
5. 20382 
5.20404 
5. 20425 

5. 20447 
5.20469 
5. 20491 
5. 20513 
5.20535 

5. 20556 
5. 20578 
5.20600 
5. 20621 
5.20643 



Diff.log. 
.01 mile. 



CONVENIENT EQUIVAIiENTS. 

1 acre =209 feet square, nearly. 

1 acre = 43,560 square feet = 4,840 square yards. 

1 statute mile = 1,760 yards = 5,280 feet = 63,360 inches. 

1 cubic foot = 7.48 gallons = 0.804 bushel. 

1 cubic foot 61 water weighs 62.4 pounds. 

1 wine gallon = 8.34 pounds water. 

1 wine gallon = 231 cubic inches. 

1 avoirdupois pound = 7,000 grains. 

1 troy pound = 5,760 grains. 
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1 meter = 39.37 inches Log. 1.5951654. 

1 meter = 3.28083 feet. Log. 0.5159842. 

1 meter = 1.093611 yards. Log. 0.0388629. 

1 meter = 0.00062137 mile. Log. 6.7933502. 

1 kilometer = 3,281 feet = five-eighths mile, nearly. 

1 cubic meter = 35.314 cubic feet = 1.308 yards. 

1 liter = 1.0567 quarts. 

1 gram = 15.43 grains. 

1 kilogram = 2.2046 avoirdupois pounds. 

1 tonneau (metric ton) = 2,204.6 pounds. 

1 cubic meter per minute = 0.5886 second-foot. 

1 second-foot = 50 California miner's inches. 

1 second-foot = 40 Arizona miner's inches. 

1 second-foot = 449 gallons per minute. 

1 second-foot for one dav = 1.9835 acre-feet. 

» 

1 second-foot for one day = 646,272 United States gallons. 

1 second-foot = about one acre-inch per hour. 

1 acre-foot = 325,850 gallons. 

1,000,000 gallons = 3.07 acre-feet. 

1,000,000 cubic feet = 22.95 acre-feet. 

1,000,000 gallons per 24 hours = 1.55 second-feet. 

1 horse power = 550 foot-pounds per second. 

1 horse }H>^er = 76 kilogram meters per second. 

1 horse power = 746 watts. 

1 horse power = 1 second-foot water falling 8.8 feet. 

1 second-foot falling 10 feet = 1.135 horse power. 

1 foot i>er second = 1.077 kilometers per hour. 

1 foot per second = 0.68 miles per hour. 

1 inch = 2.54 centimeters. 

1 foot = 0.3048 meters. 

1 yard = 0.9144 meters. 

1 mile = 1.60935 kilometers. 

1 square yard = 0.836 square meters. 

1 acre = 0.4047 hectares. 

1 square mile = 259 hectares. 

1 square mile = 2.59 square kilometers. 

1 cubic foot = 0.0283 cubic meters. 

1 cubic yard = 0.7646 cubic meters. 

1 gallon = 3.7854 liters. 

1 pound = 0.4536 kilograms. 

(15 pounds per square inch. 
1 ton per square foot. 
1 kilo per square centimeter. 
Acceleration of gravity = 32.16 feet per second. 
To change miles to inches on map: 

Scale 1 : 125000, 1 mile = 0.50688 inches. Log. = 9.7049052. 
Scale 1 : 90000, 1 mile = 0. 70400 inches. Log. = 9. 8475727. 
Scale 1 : 62500, 1 mile = 1.01376 inches. Log. = 0.0059352. 
Scale 1 :45000, 1 mile = 1.40800 inches. Log. = 0.1486027. 
To change log. of meters to log. of inches on map: 
Scale 1:125000 add 6.4982552. 
Scale 1:90000 add 6.6409228. 
Scale 1:62500 add 6.7992853. 
Scale 1:45000 add 6.9419528. 
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CONSTANTS. 

Basis of natural logarithms e = 2.7182818285 

Modulus of Briggs's logarithms m = 0. 4342944819 

Radius of the circle in seconds r = 206264.8062 

Radius of the circle in minutes r = 3437. 74677 

Radius of the circle in degrees r = 57. 2957795 

Circumference of the circle in seconds 1296000 

Circumference of the circle in minutes 21600 

Circumference of the circle in degrees 360 

Circumference of the circle for the diameter. = 1 

= 3. 1415926536 

ASTRONOMICAL CONSTANTS (hARKNESS). 

Sidereal year = 365.256 357 8 mean solar days. 
Sidereal day = 23 h 56 m 4. "100 mean solar time. 
Mean solar day = 24 h 3 m 56. "546 sidereal time. 
Mean distance of the earth from the sun = 92 800 000 miles. 



Log. 
0. 4342944819 
9. 6377843113-10 
5. 3144251332 
3. 5362738828 
1. 7581226324 
6.1126050015 
4. 3344537512 
2. 5563025008 
0.0000000000 
0. 4971498727 



PHYSICAL CONSTANTS. 

Velocity of light (Harkness) = 186 337 miles per second = 299 878 km. per second. 
Velocity of sound through dry air = 1090 \/l+0.00367 t° C. feet per second. 

MNEAR EXPANSIONS OF PRINCIPAL METAIiS IN MICRONS 
PER METRE (OR MIIjMONTHS PER UNIT LENGTH). 



Name of metal. 


Expansion 

per 
degree C. 


Expansion 

per 
degree F. 


Aluminum 


20 
19 
17 

9 
15 
11 
12 
28 

9 

8.7 
19 
12 
11 
19 
29 


11.1 

10.5 

9.4 

5.0 

8.3 

6.1 

6.7 

15.5 

5.0 

4.8 

10.5 

6.7 

6.1 

10.5 

16.1 


Brass 


Copper 


Glass 


Gold 


Iron, cast 


Iron, wrought 


Lead 


Platinum 


Platinum-iridium 


Silver 


Steel, hard 


Steel, soft 


Tin 


Zinc 
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PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY. 

[Bulletin No. 214.] 

The publications of the United States Geological Survey consist of (1) Annual 
Reports, (2) Monographs, (3) Professional Papers, (4) Bulletins, (5) Mineral 
Resources, (6) Water-Supply and Irrigation Papers, (7) Topographic Atlas or* 
United States — folios and separate sheets thereof, (8) Geologic Atlas of United 
States — folios thereof. The classes numbered 2, 7, and 8 are sold at cost of pub- 
lication; the others are distributed free. A circular giving complete lists may be 
had on application. 

The Bulletins, Professional Papers, and Water-Supply Papers treat of a variety 
of subjects, and the total number issued is large. They have therefore been classi- 
fied into the following series: A, Economic geology; B, Descriptive geology; C, 
Systematic geology and paleontology; D, Petrography and mineralogy; E, Chem- 
istry and physics; F, Geography; G, Miscellaneous; H, Forestry; I, Irrigation; J, 
Water storage; K, Pumping water; L, Quality of water; M, General hydrographic 
investigations; N, Water power; O, Underground waters; P, Hydrographic 
progress reports. This bulletin is the thirty-fourth in Series F, the complete list 
of which follows (all are bulletins thus far) : 

SERIES P, GEOGRAPHY. 

5. Dictionary of altitudes in United States, by Henry Gannett. 1884. 325 pp. (Out of stock; 

see Bulletin 160.) 

6. Elevations in Dominion of Canada, by J. W. Spencer. 1884. 43 pp. 

13. Boundaries of United States and of the several States and Territories, with historical sketch 
of territorial changes, by Henry Gannett. 1886. 135 pp. (Out of stock; see Bulletin 171.) 

48. On form and position of sea level, by Jl. S. Woodward. 1888. 88 pp. (Out of stock.) 

49. Latitudes and longitudes of certain points in Missouri, Kansas, and New Mexico, by R. S 

Woodward. 1889. 133 pp. 

50. Formulas and tables to facilitate the construction and use of maps, by R. S. Woodward. 

1889. 124 pp. (Out of stock.) 
70. Report on astronomical work of 1889 and 1890, by R. S. Woodward. 1890. 79 pp. 
72. Altitudes between Lake Superior and Rocky Mountains, by Warren Upham. 1891. 229 pp. 
76. Dictionary of altitudes in United States (second edition), by Henry Gannett. 1891. 393 pp. 

(Out of stock; see Bulletin 160.) 

115. Geographic dictionary of Rhode Island, by Henry Gannett. 1894. 31 pp. 

116. Geographic dictionary of Massachusetts, by Henry Gannett. 1894. 126 pp. 

117. Geographic dictionary of Connecticut, by Henry Gannett. 1894. 67 pp. 

118. Geographic dictionary of New Jersey, by Henry Gannett. 1894. 131 pp. 

122. Results of primary triangulation, by Henry Gannett. 1894. 412 pp., 17 pis. 

123. Dictionary of geographic positions, by Henry Gannett. 1896. 183 pp., 1 map. 
164. Gazetteer of Kansas, by Henry Gannett. 1898. 246 pp., 6 pis. 

160. Dictionary of altitudes in United States (third edition), by Henry Gannett. 1899. 775 pp. 

(Out of stock.) 
166. Gazetteer of Utah, by Henry Gannett. 1900. 43 pp., 1 map. 

169. Altitudes in Alaska, by Henry Gannett. 1900. 13 pp. 

170. Survey of boundary line between Idaho and Montana from international boundary to crest 

of Bitterroot Mountains, by R. U. Goode. 1900. 67 pp., 14 pis. 

171. Boundaries of United States and of the several States and Territories, with outline of 

history of all important changes of territory (second edition), by Henry Gannett. 1900. 
142 pp., 53 pis. 

174. Survey of northwestern boundary of United States, 1857-1861, by Marcus Baker. 1900. 

78 pp., 1 pi. 

175. Triangulation and spirit leveling in Indian Territory, by C. H. Fitch. 1900. 141 pp., 1 pi. 
181. Results of primary triangulation and primary traverse, fiscal year lQQO-'Ol, by H. M. 

Wilson, J. H. Renshawe, E. M. Douglas, and R. U. Goode. 1901. 240 pp., 1 map. 
183. Gazetteer of Porto Rico, by Henry Gannett. 1901. 51 pp. 
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185. Results of spirit leveling, fiscal year 1900-'01, by H. M. Wilson, J. H. Renshawe, E. M. 

Douglas, and R. U. Goode. 1901. 219 pp. 
187. Geographic dictionary of Alaska, by Marcus Baker. 1901. 446 pp. 
190. Gazetteer of Texas, by Henry Gannett. 1902. 162 pp., 8 pis. 
192. Gazetteer of Cuba, by Henry Gannett. 1902. 113 pp., 8 pis. 
194. Northwest boundary of Texas, by Marcus Baker. 1902. 51 pp., 1 pi. 

198. Topographic development of the Klamath Mountains, by Jr. S. Diller. 1902. 69 pp., 13 pis. 
197. The origin of certain place names in the United States, by Henry Gannett. TJ02. 280 pp. 

(Out of stock.) 
201. Results of primary triangulation and primary traverse, fiscal year lWl- 1 ^, by H. M. Wilson, 

J. H. Renshawe, E. M. Douglas, and R. U. Goode. 1902. 164 pp., 1 pi. 
214. Geographic tables and formulas, compiled by S. S. Gannett. 1903. 284 pp. 

Correspondence should be addressed to 

The Director, 

United States Geological Survey, 

Washington, D. C. 
June, 1903. 



LIBRARY CATALOGUE SLIPS. 

[Mount each slip upon a separate card, placing the subject at the top of the 
second slip. The name of the series should not be repeated on the series 
card, but the additional numbers should be added, as received, to the first 
entry. ] 

Gannett, Samuel S. 

. . . Geographic tables and formulas, compiled by 
| Samuel S. Gannett. Washington, Gov't print, off., 
< 1903. 

284, iii p. 5 fig. 23i cm . (U. S. Geological survey. Bulletin no. 214.) 
Subject series F, Geography, 34. 



Gannett, Samuel S. 

. . . Geographic tables and formulas, compiled by 
I Samuel S. Gannett. Washington, Gov't print, off., 
1903. 

284, iii p. 5 fig. 23i cm . (U. S. Geological survey. Bulletin no. 214. ) 
Subject series F, Geography, 34. 
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